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1.0 INTRODUCTION 

1.1 Company Information 

Name & Mailing 
Address: 

Contact: 
Title: 

Telephone Nnmber: 
Email: 

Lafarge North America 
Joppa Plant 
2500 Portland Road 
Grand Chain, Illinois 62941 
Mr. Louis Derose 
Sr. Environmental Mgr. 
618-543-3925

Facility ID Number: 127855AAA 
Kilns 1 & 2 Stacks Sonrce tested: 

1.2 Tesi Information 

Test Requested By: 
Source Contact: 

Telephone Nnrnber: 

Lafarge North America, Joppa Plant 
Mr. Louis Derose 
618-543-3925

RMCELNC-CHICAGO REGIONAL 0FF1CE 
Project #2009c 11029 

Test Objective: 
Test Methods: 

CFR, Title 40 Part 60, PC MACT Testing 
1, 2, 3, 4 & 5 

Test Dates: August 25-26, 2009 

Sonrce Test Coordinators: Mr. Louis Derose 
On-Site RMCEINC Supervisor: Gregory Chleborowicz 

2.0 EMISSION SOURCE INFORMATION 

Lafarge - Joppa Plant 
RMC Environmental, Inc. 
(RMCEINC) 

2.1 Facility Description, Process Information, and Emission Source Description 

The heart of the Portland cement manufactnring process is the pyroprocessing system, which transforms raw mix 
into "clinker". The sequence of events that leads up to the final product can be divided into fonr stages: 

!). Evaporation of uncombined water as the material temperature increases to !00°C. 

2). Dehydration as the temperatnre of the material increases from I00°C to 430°C. 

3). Calcination occnrs between 900°C and 982°C and forms calcium oxide (CaO). During this stage, 
carbon dioxide (CO2) evolves. 

4). Reaction of the oxides in the kiln's burning zone form cement "c linker" at approximately 15I0°C. 

The kilns at the Lafarge North America - Joppa Facility use coal, petrolemn coke and whole tires as fuel. TI1e hot 
gases exit the feed end of the kiln, continue up the riser, through pre-heater cyclones and a spray -water tower to cool the 
gases before entering the bag house at a temperatnre of 450 - 500°F. An induced draft fan, located between the bag house 
and the stack, draws the gases from the kiln and the bag house and pushes it up the stack The primary emissions from this 
facility are pa..rticulate matter (PM), sulfur dioxide (S02), oxides of nitrogen (NOx), carbon monoxide (CO) ;:ind carbon 
dioxide (CO2). This test program is to determine compliance with the newly instituted PC MACT specifications regulating 
all Portland Cement Facilities. 
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Lafarge North America 
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. . . 
. . 

Diagrams of the Stack Locations are presented in Figure 4.4-1 & 4.4-2

SAFETY NOTICE 

RMCEL'fc-CmcAGO REGIONAL OFFICE 

Project #2009-Jl029 

The minimum facility personal safety requirements include safety glasses, bearing protection and lea1her boots. 

FIGURE 4.4-1 Diagram of Kiln 1 Test Location 

Shape of the test plane 
Internal diameter 

Reference Method 

Test Port 

/ 

#I 

#2 

Stack Information 

Reference sampling system approximate height (AGL) 
Source sampling system approximate height (AGL) 
Reference CEM Sampling Port (Est. Offset from North) 
Reference Flow Sampling Ports (Est. Offset from North) 
Source CE1'A Sa...-rnpling Port (Est Offset from North) 
Source Flow Sampling Port (Est. Offset from No,,h) 
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Lafarge North America 
Joppa, Illinois 

RMCEL'1c-CmcAGO REGIONAL OFFICE 
Project #2009-.11029 

FIGURE 4.4-2 Diagram of Kiln 2 Test Location 

Shape of the test plane 
Internal diameter 

Reference Method 

Test Port 

/ 

#I 

Stack Information 

Reference sampling system approximai:e height (AGL) 
Source sampling system approximate height (AGL) 
Reference CEM Sampling Port (Est. Offset from North) 
Reference Flow Sampling Ports (Est. Offset from North) 
Source CEM Sampling Port (Est. Offset from North) 
Source Flow Sampling Port (Est. Offset from North) 
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Lafarge North America 
Joppa, Illinois

3.0 SOURCE TEST PROGRAM DESCRIPTION 

3.1 Test Contractor 

Name and Address: 

Contact: 
Telephone Nnmber: 

RMCENVIRONMENTAL, 1,C. (RMCE!NC) 
9226 North 2"" Street, Suite D 
Machesney Park, Illinois 61115 

Rachel Cbleborowicz - Sr. Project Manager 
815-378-6150 Mobile

fu'1CEL'lc-CmcAGO REGIONAL OFFICE 
Project #2009-1 1029 

815--425-1102 Fa" RJvlCJ,·aAlrMonitoring.com

3.2 Test Program Organization 

Test T earn Participants: Gregory Cbleborowicz 
Andrew McDermand 

Site Coordinator: Mr. Louis Derose 

Test Dates: August 25-26, 2009 
Project Nnmber: 2009-11029 

RMCEINC, Project Manager 
RMCEINC, Team Leader 

Lafurge North America -Joppa Plant 

State Obseiver: None on Site 

• Senior Project Manager works directly with the site coordinator and the facility's operators during the testing
to coordinate the testing. They are also respoDS1ole for operating and monitoring the instrumental test methods
within the mobile test laboratory.

• Project Manager manages and supervises the wet test methods conducted at the sample location.
• Team Leader and the Environmental technicians conduct the wet test methods and provide assistance as

reqnired on the instrumental test methods .

• The Site Coordinator is the facility's representative for the test program.

The individuals listed within above account for nearly 7 5 years of accumnlative experience in the stack testing 
industry. Their experience expands nearly every state in the United States. It also includes most source categories 
such as waste incinerators, hazardous waste incinerators, Trash incinerator s, Medical waste incinerators, cement 
kilns, paper mills, steel mills, combined cycle power plants, simple cycle power plants, coal fired power plants, 
natural gas compressor stations, diesel engines, ethanol plants, and oil refineries. 

3.3 Test Program Objectives 

The test objective is to conduct PC MACT compliance testing on Kilns l & 2 at the Lafarge North America 
Facility in  Grand Chain, Illinois. Compliance Testing inclnded three one-hour test runs conducted on actual 
product and while the nnits operated at their mmdmum capacity. The production data is included in Appendix 

The average emission rate of three test runs will be used to demonstrate compliance with the permitted PM 
emission limit of 0.30 lb of Particnlate I ton offeed. The PM test parameter is expressed as filterable particulate. 

Page 5 
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Lafarge North America 
Joppa, Illinois

RMCEINc-CrnCAGO REGIONAL OFFICE 
Project #2009-11029 

TAllLE 3.3-1 Facility Compliance Test Results and Permitted Llmits 
. 

LOCATION PARAMETER Runl Run2 Run3 RESULT PERMITTED LIMIT 

KILNl Total Filterable 0.194 0.143 0.122 0.153 0.30 lb/Ton of feed -

Particulate 

KILN2 Total Filterable 0.203 0.172 0.175 0.183 0.30 lb/Ton of Feed 

Particulate 

Toe compliance test program is to measure exhaust gas concentrations of total particulate ntilizing manoal methods, to 
demonstrate compliance with the issued permit and federal requirements. RMCEINC nses procedures that conform to the 
requireroents of CFR; Title 40Part 51, 60 and 63, and EPA Test Methods 1, 2, 3, 4, and 5 (CFR; Title 40 Part 60, 
Appenclix A). 

Toe equipment and procedures RMCElNC nsed in meeting these reqniiements are descnbed below. The completed EPA 
Method 1 data sheets for Kilns 1 & 2 are included as Appendix C. The corresponding test data is presented in Appendix
A.B&C.

Cyclouic flow within each Stack was verified as defined by 40CFR60 and that data is in Appendix D.

PROCESS TESTING SCENARIOS AND ANOMOLJES: 

There were no anomalies noted during the field test runs for any of the pollutants. 

4.0 REFERENCE TEST EQUIPMENT AND PROCEDURES

4.1 Instrumentation and Equipment Procedures 

4.1.1 Compliance Testing - Volumetric Flow Rates 

RMCEINC detenuines the number and location of the traverse points for volumetric flow rate measurement 
according to the procedures outlined in EPA Method 1. When detennining the location and number of sample 
points, RMCEinc takes into accouot the number of sample ports, duct configuration, and location of upstream and 
downstream flow disturbances. 

Yhe fine gas velocity and volumetric flow rate are detennined according to the procednres of EPA Method 2. A 
Type S Pitot tnbe with a Type K thermocouple (EPA Method 5 Sample Probe) is used to measnre velocity pressnre 
and s tack gas temperature at each sample point. Each Pilot tnbe conformed to the geometric specifications ofEP A 
Method 2 aud was assigned a coefficient of 0.84. An umbilical cord connected the Pitot tube to the meter box 
inclined manometer or digital clifferential pressnre meter and digital temperature readout. 

RMCE!nc detenuines the flue gas composition and molecular weight using EPA Methods 3 and 4 procednres. 

4.1.2 Filterable Particulate Emissions Testing 

Sample Collection_ Samples are withdrawn isokiuetically from the smuce using a modified EPA Method 5 
srunpling train. The sampling train consists of a glass nozzle, a heated glass or Teflon probe with a Type S Pitot 
tube attached, a heated glass fiber filter, fonr chilled impingers, and a metering console. The first and second 
impingers each contain 100 ml ofDl Water, the third remains empty and the fourth contains preweighed silica gel. 
Each run is a minimum of one hour in duration with a minimum sample volume of 30 dry standard cubic feet. 

Each of the 12 points are sampled for S minutes, resulting iu net ruo times of 60 minutes. 

Sample Recovery_ Toe reagents are retnrned to the original bottles, weighed, tbe weights recorded on the labels, 
and the liquid levels marked. The silica gel is returned to the original container, weighed, and the weight recorded 
on the label. The volmne of water vapor condensed in the impi11gers and the volume of \vater vapor collected in 
the silica gel is s1muoed and entered into moisture content calculations. 

Toe nozzle, probe, front half of the filter are rinsed and brushed with 100 ml of acetone into container 2. The 
weighed filter is put back in to the glass petri dish ( container l) and sealed. 
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Lafarge North America 
Joppa, Illinois

RlviCEiNc-Cmc..J:;o REGIONAL OFFICE 
Project #2009"11029 

Sample Analyses. The amount of condensate collected in each train is used to determine the mbisture content of 
tl1e fine gas. The filter and front half rinses ( containers 1 & 2) are analyzed for total particulate by the methods 
outlined in EPA Method 5. 

4.2 Test Methods 

Test methods to be used during the test project are descnbed within the sections 4.1.1 - 4.1.2 above. In order to 
supplement this information further FIGURE 4.2-1 has been added to help summarize this EPA method. 

FIGURE 4.2-1 Sample Train Diagram-
�---l'-.�IDt;V,.J;:;;Ho'B1Rltal 

4.3 Analytical Methods 

----------i=:::;,�-.-ii®i--�,�;:.�-;---5,�111-rr 

l! -�- EPA • 202 

l:,.
li'l

�l[�lli 

Jll,El!r,;oQJUf!E<'f'il'J 

�siamrn-,,""on,",�-+--� 
�-�tQ�,..,...... ... vJ-+---� 
-·

. 

Analytical methods to be nsed during the test project are described within the sections 4. l. l - 4 .1.2 above. 

4.4 Sample Data 

All data collected during the respective testing of the processes are included in Appendix B & C to this report. 
All process data to substantiate the production rates, temperature, fuel flows, etc. are contained in Appendix E.

5.0 QUALITY ASSURANCE AND EQUIPMENT CALIBRATION 

RMCEINC follows the calibration and quality assurance procedures of EPA Methods 1, 2, 3, 4 and 5 throughout 
the test program. The maintenance for our meterboxes, probes, analyzers and a majority of our other test 
equipment is performed off site by either Clean Air Engineering or Milleuium Instruments. These companies 
ensure that our equipment is operating correctly and within the specification of the respective methods. All 
equipment is calibrated in accordance with the EPA Methods and guidelines. 

A copy of the meter box cahorations, pitot tube inspections, cahoration gas certificates of analysis and the analyzer 
quality assurance checks are included in Appendix D.

RMCEINC uses computers throughout tl1e test progr3Ill. Spreadsheets and software programs are checked in our 
office for accuracy. Software used by RMCEINC is structured to eliminate hmnan errors in data entry where 
possible by automating the process. When possible RMCEINC, inputs field data directly into the DAS system and 
elinrinates the hand written field data sheets. These systems provide an accurate mea..SUiement of the raw test data 
and are not used to modify or change test data in any manner. Equations used in these systems are taken directly 
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Lafarge North America 
Jowa, Illinois 

RMCEINC-CHICAGO REGIONAL OFFICE 
Project #2009-11029 

from the CFR when possible and notations are provided if originated from an alternate source or customized in aily 
manner. 

6.0 SOURCE TEST REPORT 

6.1 Report Format 

This final report, which follows the format defined witlrin the protocol approved by the State of lllinois. All field 
data, calculations, and QA dccmuentation will be included within the appendices of this report. 

6.1 vata Reduction Procedures/ Methods 

In 1994 most of the data reduction (validation) was completed by .hand and thus a written procedure was required 
in order to ensure that the data was handled and validated properly. Although some testing companies today still 
utilize this old method, RMCEINC utilizes through the use of computers an automated data reduction/ validation 
procedure, thus elinrinating the potential of errors that the old method was known. This automated system was 
developed in 1996 by a third party and has been continually verified each year though its use at several hundred 
test projects. 

Figure 6.2-1 and 6.2-2 inch!de several example calculations that will be used during the test project. The final test 
report will include a full set of example calculations that will use one of the actual test runs as a demonstration. 

The equipment calibration and QA/QC forms are included within Appendix D. 
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Lafarge .North America 
Joppa, Illinois 

FIGURE 6.2-1 Example Calculations 

EPA DUST LOADING FORMULAS 

(1) ABSOLUTE fll1E PRESSURE {in. H,,r,\ 

P5 = (:tPr+l3.6}-..Pb 

RMCEL'!c-CffiCAGO REGIONAL OFFICE 

Project #2009-11029 

(2) WATER VAPOR VOLUME lN MElT.REl) GAS CORRECTED TO STANDARD COND!T\ONS (Id) 

Vwsg " .l..i4i15 x W!.g 

(3) METERED GAS VOLUMt. CORRECTED TO STANDARD CONDITION$ \scf)

Vm5 "' 17,64 x Y x Vm Pb+(f:,H/13,6/ 
Tm 

{4) PERCENT MOISTURE IN FLUE GAS 

%M=Bw5xl00 

(5} AVERAGE RESULTS OF FLUE GAS ANAL YSlS 

%N1 dry "' 100- (%C01 + %02 + %CO) 

{6) APPROXiMATE MOLECUL,\R WEIGHT OF fLUE GA.S (WET BAStS) (lb/lb-mote) 

Ms = (lSxBw:;) + {440(%CO_z) + .320{%02) + .280(%1'i2+%<:0� X {1-BwsJ 

(7) GAS VELOCITY IN FLUE (fps) 

j ?� :
'.>

Ms 

(8} FLUE G./\S VOLUME AT ACTUAL CONDlTIONS fadm) 

Vo "' V5 xAx60 

[9) FLUE GAS \JOLUME CORRECTED TO DRY STANDARD CONDITIONS (dscfh) 

Q�d "" .Tstd x � :-. v,, x (1 - Bws} x 60 
29.92 T� 

(iD) TOTAL·fLUE GAS VOLUME SAMPLED AT ACTUAL CONDtTIONS (a-cf} 

v, "' fvm x Y x Ts x ( Pi:J + ( L:.HJ, 3-6�1 � /0.00267 x V!c � 

L Tm \ . P s /J \ 
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Lafarge North America 
Joppa, Illinois 

RiVICEL'ic0CHICAGO REGIONAL OFFICE 
Project #2009-11029 

FIGURE 6.2-1 Examole Calculations (Continued) 
NOMENCLATURE 

acfm 
A 

,1cmm 

Ar, 

%C 
%CO 
%CO2 

dsd 
d.,"fh 
d�un 

actual cubic fe.:t 
actJ.al Cl.!bic feet per mfnute 
effe:.:tive are;, of flue in sqtn,re feet 
actu.c,! cubic meters 
;;:ctua\ cubic me1ers per minute 
inside area of S-<1mp!in!l- nozzle In squarn fee; 
'.'fa1.er vapor i;, gas �uearn, proportion by 
volume 
percenl carbon by wei-ght, dry basis 
p�rcent carbon monoxide by "o!vrn-c, dry bJ.sis 
perctm carbon dioxide by vo!ume, dry bJs.!� 
pilot tube coefficient 
dust loading per heat jnpul in pound, {gr<>rn:s) 
per million Btu l-ealorTes} per fr :c;onst..-int 
dust loading per heat input in pounds. {-grams) 
per million Btu (calories} per Fr c;,.kubted 
d,y stJ:nda:r-d cubic fee: 
dry st,md.1,d cubic ft!er per hour 
dry st;mda.rd cubic meter� 

Jscrnh "" dry standard cubic meters per hour 
fps feci r,er s-econd 

Fr ratio factor of' dry flue �.a5 �-oluw.e t.o h""'1l v;..ita;' 
of combu:sted fuel in dry stmd;:i.rd wbk kDi 
{metef:./ per million Stu {ca!o.ries) 

gms gram� 
gm-male ""' gram-mole 
grs gra,fo� 
.b.H -'- orifice pressure drop in inches -water, avera1,� 
%H percent hydroger: by weight, ciry basi1 

He heat of combustion in Bru per pow1-d, dry basis 
hr hour 

in. I lg "' inches mercury 
I½ po.w1ds 
lb-·mo!e pound-mole 
%M percent moisture by voh.ime 
mrnBtu miWon Beu 
mmcal mH,li-0n .:;alorics 
mm Hg millimeters mercury 
mp.<; meters per second 
M, molccul.ar weigh! in pound {gram) per pound 

(gram} mo!e (wet basis-) 
%N percent nitrogen by weight, dry basis 
%N 2 percem ni:rogen by difforenc1c, dry basi,s 
%0 percent oxygen by d!fforence, dry basis 
%02 percenl oxygen by voiumt, dry ba:,i, 
Pb b<11orrietric pn:ss:ure in inches merclJry 
Pstd �ll,ridard a.bs.oluk pm.sure {29.92 In Hg) 
l\ ab\olut,;;- pre:,wre in l!ue lr. incb.es (ml\Ernc1..e.r�) 

mer£urv 

{)-J{J28i 

%S 
set 
scm 

Tstd 

T, 

Vrn� 

Os<l 

Ywc 

Vw')g 

W�g 
y 
e 
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�tallc pressure ln flue in inches water, a•,erage 
square root of velocity_ head i;. inches water, 
ave.og,e 
perc,cnt sulfur by weighl, dry ba$iS 
starid;ird ,ubic fe�t 
standard cubic meters 
a.bY.•h..1te tem���ilt�--;� -::if;:.,;,, in de-;re,::-:, 
Ra.iki-:;e at s-tandard conditiom {528 degrees) 
.a.bsoiute temperature of flue .gas in degri!es. 
Rankine, avernge 
abw/are ticmpe,ra:tur,: et rn,cte-r in degr<'.'es 
Ra.nki11e, average 
velocity of flue g;as \n fe1ct (m-eten) per �econd 
volume of conden..ate through the imp\ngers in 
rn\\1\1.\ts;r:, 
volume of 1iqu!<l roilected in condem.et in 
mlHiliter� plus weight of liquid absorbed in 
s.ilic:a gel in grams indicated as mii!1Htets 
vofomc of ntc:e�rttt ga� mca<;urcd at meter 
conditions in cubic feet 
volume of metered gas corrected to dry 
sta.ndard cr;nditions in u1bic ·feet (meters:) 
vol:..nne d 1,\ue g;is ili «chiai wrn:iifions in Cl..lbic 
feet {meters) per minute 
volume of flue gas wrrected to dry stzmllrd 
cohd.itions; in cubic feet (meters) p�r hour 
total vo/1.m�e of (ll.ie g.a.s 1,e.mpJect at actual 
conditions in cubic foet {meters.) 
vo!urne of water vapor in metered gas corrected 
to Hat'ldard COfldition� in cubic feet (meters) 
volume of mte-r condensed tn lm))lngers 
c-orrect-ed t'o stand,1rd conditlom 
i,,o-!ume of water w\lected in silica gel correded 
to stand.an:! con-ditions 
total wei.i;ht of dust collec:ted per uni't volume 
in grains {gram�) per acwai cubic foet (meters.) 
total weight of dust collec.te.d per unit volume 
in pounds (grams) per dry standard cubic foet 
\meteg) 
loU/ weig.hr of dusr (01lct.1ed in grams 
toud weight of dust -ca!lc,:;;ted per unit -..olumi: 
in poo-nds {gr�ns) per hour, dry- basis 
tut.al weight of dmt collected in pounds 
total weight of dust collected per unit volume 
in grains (grams} per dry standard cubic feet 
(meters} 
impinger silica ge! weight g.,tn in grams 
metered gas volume ccm:ction factor 
total elap51:d s.a.--npling time in mlr,ut« 

FoFm /!QD{1"·5}1N 
fug-:;,;,/} 
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METHOD 5 - DETERMINATION.OF PARTICULATE EMISSIONS - RESULTS I 

PlantName LaFa:rge • •• Date 8/26/2009 
Sampling Location Klln 2 Outlet Project'# 2009-11029 

Operator GCIAM StaCk Type Circular 

Historical Data 

Run Number l<?cM5-1 K2�M5--2 k2-M5---3- Average 
Run Start Time 9:25 10:40 11:55 hh:mm 

Run Stop Time 10:30 11:45 13:00 hh:mm 
Meter Calibration Factor\ M 0.983 0.983 0.983 

Pitot TubE Co;;:ffldtnt (Cp) 0.840 0.840 0.840 

Actual Nozzle Diameter (Dos) 0.265 0.265 0.265 ;, 
Stack Test Oat.a 

Initial MeterVolume (V,). 626.500 679.115 733.651 1l" 
Final MeterVolume CVml1 677.748 733.106 787.958 ft' 

Total Meter Volume (V,) 51.248 53.991 54.307 53.182 1f 

Total Sampling Time (0) 60.0 60.0 60.0 60.0 min 

Average Meter Temperature (!ml-, 84.3 96.4 99.8 93,5 'F 
Average Stack Temperature (t,;)ovg 346.3 347.6 347.3 347.1 "F 

Barometric Pressure (PJ · 30.37 30.37 30.37 30.37 in Hg 
Stack Static Pressure (PSlaOc) -1.20 -1.20 -1.20 -1.20 in H,O 

Absolute Stack Pressure (Ps) 30.37 30.37 30.37 30.37 In Hg 
.. 

Average Orifice Pressure Drop (D.H}e.vg 2.55 2.50 2.49 2.51 in HP 

Absolute Meter Pressure (Pm) 30,56 30,55 30.55 30.55 in Hg 

Avg Square Root Pitot Pressure (1'.p1l\ .. g 0,93 0.93 0.93 0.93 (in H20fu2 

Moisture Content Data 
Impinge rs 1-3 Water Volume Gain (V,.I 200.0 236.0 210.0 215.3 ml 
lmpinger4 Silica Gel Weight Gain (W,) 14.5 13.6 122 13.4 g 

Total Water Volume Collected Mel 214.5 249.6 222.2 228.8 ml 

Standard Water Vapor Volume C:-,,),;, 10.098 11.750 10.460 10.769 sc;f 

Standard Meter Volume {V,,,),t� 49.910 51.433 51.418 50.920 dscf 

Calculated Stack Moisture (B,·IS(ca1c) 16.8 18.6 16.9 17.4 % 

Saturated Stack Moisture (B. .. ,i...,,1) 100.00 100.0 100.0 100.0 % 

Reported Stack Mcfatura Content (B..,,} 16.8 18.6 16.9 17.4 % 

Gas Analysis Data 
Carbon Dioxide Percentage (%CO2) 18.5 17.5 18.0 18.0 % 

Oxygen Percentage (%02) 8.4 9.2 9.1 8.9 % 

Carbon Monoxide Percentage (%CO) 0.0 0.0 a.a 0.0 o/o 

Nitrogen Percentage {%N,.) 73.1 73,3 72.9 73.1 % 

Dry Gas Molecular Weight (M�) 31.30 31.17 31.24 31.24 lb/lb-mole 
Wet Stack Gas Molecular Weight (MJ 29,06 28.72 29.01 28.93 lb/lb-mole 

Calculated Fuel Factor (Fo) 0.676 0.669 0.656 0.667 
Fuel F-Factor (Fa) 8710 8710 8710 8710 dscflmmBtu 

Percent Excess Air (%EA) 77.1 90.6 89.7 85.8 % 

Volumetric Flow Rate Data 
Average Stac-k Gas Velocity (v,) 63.96 64.20 63.65 63.94 ft/we 

Stack Cross-Sectional Area (As) 56.75 56.75 56.75 1f 

Actual Stack Flow Rate (Q,,,,) 217765 218590 216722 217692 acfm 
Wet Standard Stack Flow Rate (Q..,,) 8684 8704 8633 8674 wkscfh 
Dry Standard Stack Flow Rate (Owl 120385 118087 119561 119344 dscfm 

P('rcent of lsokinetic Rate (I) 102.4 107.5 106.2 105.4 % 

Emission Rate Data 
Mass of !)articulate - Front Half (m1} 10.8 16.7 21.1 16.2 mg 
Mass of Particulate - Back Half (me') 73.1 5(.6 58.1 62.9 mg 

Mass due to Acetone Blank [!NJ 0.0 a.a 0.0 0.0 mg 

Total Mass af Particulates (m0,) 83.9 74.3 79.2 79.1 mg 
Stack Particulate Co11ce11tratlon (�) 0.002 D.001 0,00? 0.00;2 gldo;of 

(c,) 0.026 0.022 0.024 0.024 gr/dscf I 

Particulate Emission Rate (E) 12.14 10.24 11.05 11.14 kg/hr 

(E) 26.8 22.6 24.4 24.6 ltisihr 

(E) 0.0540 0.0496 0,0524 "r,"'"'" 
v.u;:i.:::u : 105/mrnoru 

Particulate Emission Rate 0.203 O_-\T/ 0.175 0.183 lb/tun le-ed 

Process feed Rate- 131.94 131.38 138.84 134.05 ton of raw feed 
Meterbox Calibration Check 

Yqa I 1.01321 0.9864 0.9868 o.sg:i5r +r- 0% 
+ 5% ofy 1.0322 
-5% ofy 0.9339 



METHOD .5 - DETERMINATION OF PARTICULATE EMISSIONS - RESULTS 
. ·. 

PfantName LaFarge .. Date 8/25l2Q09 . 

Sampling Location OutletKllN1 Project# 2009-11026 
Operator GCIAM Stack Type Circular 

Historical Data 

Run Numbl:!r K1-M5-1 K1-M5-2 K1-M5-3 Average 
Run Start Time 3:08 4:18 5:35 hh:mm 

Run Stop Time 4:12 5:25 6:40 hh:rnm 

Meter Calibration Factor IYI 0.951 0.951 0.951 

Pitot Tube Coefficient (C,} 0.840 0.840 0_840 
Actual Nozzle Diameter {Dnal 0.309 0.309 0.309 ;, 

Stack Test Data 
Initial Meter Volume (V,), 397.475 441,501 486,802 ft' 

Final Meter Volume Nm)1 44·1.216 486.348 532.018 fi' 
Total Meter Volume IV,I 43.741 44.847 45.216 44.601 ft' 

Total Sampling Time 1e1 60.0 60.0 60.0 60.0 mlo 
Average Meter Temperature (t"m)?>.\J 93.0 95.5 96.7 95.1 "F 

Average Stack Temperature (t,;)..,g 313.4 313.0 314.5 313.6 "F 

Barometric Pressure (Po) 30.25 30.25 30.25 30.25 in Hg 

Stack Static Pressure (P,tsoc) -0.20 -0.18 -0.19 -0.19 in H2O 

Absolute Stack Pressure (P,) 30.24 30.24 30.24 30.24 in Hg -· 
Average Orifice Pressure Drop {i'I.H)avg 1.62 1.55 1.63 1.60 inH2O 

Absolute Meter Pressure (Pm) 30.37 30.36 30.37 30,37 in Hg 
Avg Square Roat Pitot Pressure (np 112l,,,.a 0.54 0.53 0.54 0.54 (inHP}11i 

Moisture Content Data 

lmpingers 1-3 Water Volume Gain (V,) 104.0 210.0 175.0 163.0 ml 
lmpinger 4 Silica Gel Weight Gain 0N,) 4.6 9.2 14.1 9.3 g 

Total Water Volume Collected (Vic) 108.6 219.2 189.1 172.3 ml 
Standard Water Vapor Volume (V,.},'J;j 6.112 10.319 8.902 8.111 ;i_qf 

Standard Meter Volume (V,,.,),:,; 40.316 41.140 41.396 40.950 dscf 
Calculated Stack Moisture (8,,,.,.(0@:)) 11.3 20.1 17.7 16.3 % 

Saturated Stack Moisture (S.,,.lsvp)} 100.00 100.0 100.0 100.0 % 
Reported Stack Moisture Content (B...,} 11.3 20.1 17.7 16.3 % 

Gas Analysis Data 

Carbon Dioxide Percentage (%CO2) 17.8 18.1 18.2 18.0 % 

Oxygen Percentage {%0,} 8.2 7.9 8.1 8.1 % 

Carbon Monoxide Percentage (VoCO) 0.0 0.0 0.0 U.U % 

Nitrogen Percentage {%NV 74.0 74.0 73.7 73.9 % 
Dry Gas Molecular Weight (MJ 31.18 31.21 31.24 31.21 lb/lb-mole 

Wet Stack Gas Molecular Weight (M,) 29.69 28.56 28.89 29.05 lbllb-mole 
Calculated Fuel Factor (Fo) 0.713 0.718 0.703 0.712 

Fuel F-Factor (F�) 8710 8710 8710 8710 dscf/mmBtu 

Percent Excess Air (%EA) 72.3 67.9 71.3 70.5 % 

Volumetric Flow Rate Data 

Average Stack Gas Velocity {v,} 35.94 36.31 36.34 36.20 ft/sec 

Stack Cross-Sectional Area (A,) 63.62 63.62 63.62 ft' 

Actual Stack Flow Rate {Q""'"') 137171 138593 138710 138158 actm 

Wet Standard Stack Flow Rate (Q ... ) 5678 5740 5734 5717 wkscfh 

Dty Standard Stack Flow Rate (Q,J 83982 76485 78649 79705 dscfm 

Percent of lsokinetic Rate (I) 97.7 109.5 107.2 104.8 % 

Emission Rate Data 

Mass cf Particulate - Front Half (rn,J 60.3 51.2 43.2 61.6 mg 

Mass of Particulate - Back Half (me') 6.3 5.8 32 4.8 mg 
Mass due to Acetone Blank 0Af,) 0.0 0.0 0.0 0.0 mg 

Total Mass of Particulates (mn) 65.6 57.0 46.4 56.3 mg 
Stack Particulate Concentration (,:,,) 0.002 0.001 0.001 0.001 g/dsc-f 

(c,) 0.025 0.021 0.017 0.021 gr/dscf 

Particulate Emission Rate (E) 8.20 6.36 5.29 6.62 kg/hr 

(El 18.1 14.0 11.7 14.6 fbsitir 

(E) 0.0514 0.0428 0.0351 0.0431 1DSJmni1:1ru 

Particulate Emission Rate O.i94 O.i43 I O:l-?2 0.153 lb/\onfeed 

Process feed Rate 93.31 97.85 95.29 95.48 ton of raw feed 
Meterbox Calibration Check 

Yqa 1.0117[ 0,9726 0.9903 0.9915 +f-5% 

+ 5% ofy 0.9986 

-5%ofy 0.9035 
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METHOD 1 - SAMPLE AND VELOCITY TRAVERSES FOR CIRCULAR SOURCES 

·. 

. Plant Name LaFar:g8 . · .. . Date 8125/2009

· Sampling . LOcation Outjet KILN1 . Project# 2009-11026 · . . 

Operator GC/AM # of Ports Available 4 
Stack Type Circular # of Ports Used 2 
Stack Size Large Port Inside Diameter 18 

Lrw Circular Stack or Duct Diameter 
Distance to Far Wall of Stack (L.,) 126.00 in 

/- � 
f--- Ln--::;;--

Distance to Near Wall of Stack (L,w) 18.00 in 
{"'Lfw- Lnw) Diameter of Stack (P) 108.00 in i/ /\I\ -f=3.14(Dt21cun1ts)2) Area of Stack (A,.) 63.62 It"" 

\t�ji Distance from Port to Disturbances 
Distance Upstream (B) 1140.00 in I

("'BIDJ Diameters Upstream (Bo) 10.56 diameters 
-

Distance Downstream (A) 360.00 in 
-�(=AID) Diameters Downstream (Ao) 3.33 diameters 

� Downst1eorn 
Number of Traverse Points Required T Distu,bonce 
Diameters to Minimum Number of1 

A t Flow Di:stul'bance TrnV'erse Points 
Up 

I 

Down Particulate Velocity Measu1ernent 
Stream Stream Points Points Site 

2.00-4.99 0.50-1.24 24 16 

5.00-5.99 1.25-1.49 20 16 t 6.00-6.99 1.50-1.74 16 12 
7.00-7.99 1.75-1.99 12 12 B 
>= 8.00 >=2.00 8 or 122 8 or 122 

Upstream Spec 12 12 t Upst,eor-n 
Downstream Spec 12 12 Distu,bonc;e 

Traverse Pts Required 12 12 \..._
'-

- I1 Check Minimum Number of Points for the Upstream 

and Downstream conditions, then use the largest Number of Traverse Points Used 
2 8 for CirculQrStacks 12 to 24 inches 2 Ports by 6 Across 

12 for Circular Stacks over 24 inches 12 Pis Used 12 Required 

0 Particulate D Velocity 

Traverse Point Locations 

Loca1ion ofTravene Points in Circular Stacks Fraction Distance Distance 
Traverse (Fraction of Stack Diameter from Tnside wan to Traverse Point) Traverse of from Including 

Paint Number ofTraven:ePoints.on aDi=,eter Point Stack Inside Nipple Number 2 4 6 8 10 12 

1 .146 .067 .044 .032 .026 .021 Number Diameter Wall Length 
2 .854 .250 .146 .105 .082 .067 in in 

.750 .296 .194 .146 .118 
1 0.044 46/8 22 618 

4 .933 .704 .323 .226 .177 

5 .854 .677 .342 .250 2 0.146 156/8 336/8 
6 .956 ·™ .658 .356 3 0.296 32 50 

.895 .774 .644 
4 0.704 76 94 8 .96S .854 .750 

9 .918 .823 5 0.854 922/8 110218 
10 .974 .882 

11 .933 
6 0.956 103 2/8 121 218 

12 .979 7 

8 

9 

;u 

11 

12 

LaFargeKiln1-Method 5 - M1 - Circular Page 1 Printed 9/2112009 
V1.15 



METHOD 3 - GAS ANALYSIS .FOR THE DETERMINATION OF DRY MOLECULAR WEIGHT 

.. 
Plant Name LaFarge . 

S_ampll_ng LoCation Outlet KlLN1 
Operator GG/AM 

Fuel Type N/A 
·. I 

Orsat Leak Check 0 I PreTest I 

Run Number K1-M5-1 
Sample Carbon Carbon 
Analysis Dioxide Oxygen Monoxide 

Time Volume Volume Volume 
0/co:J 01d 01cQ) 

hh:mm ml ml ml 
Fyrite 17.8 26.0 

17.8 26.0 
17.8 26.0 

Results Averages 

Average Calculated Fuel Factor (Fo)avg 

Avgr�ga Excess Air (%EAhv9 

Run Number K1-M5-2 
Sample Carbon Carbon 

Analysis Dioxide Oxygen Monoxide 
Time Volume Volume Volume 

{Vwz) (Voz) 01co) 
hh:mm ml ml ml 

Fyrite 18.1 26.0 
18.1 26.0 
18.1 26.0 

Results Averages 

Average Calculated Fuel Factor (Fo)avg 

Average Excess Alf (%EA)
ffil!I 

Run Number K1-M5-3 
Sample Carbon Carbon 

Analysis Dioxide Oxygen Monoxide 
Time Volume Volume Volume 

0/c02) 0/o,) 01col 
hh:mm ml ml ml 

Fyrite 18.2 26.3 
18.2 26.3 
18.2 26.3 

Results Averages 

Average Calculated Fuel Factor (Fo)avg 

Average Excess Air (%EA)avg 

Fuel Factor Fo 
FugJ Type Minlmum M:axjmum 

Coai, Anthracite 1 016 1.130 

Coal, Lignite 1.016 1.130 

Coal, Bituminous 1.083 1.230 

Oil, Distillate 1.260 1.413 

Oil, Residual 1.210 1.370 

Gas, Naturai 1.600 1,836 

Gas, Propane 1.434 1.586 
Gas, Butane 1.405 1.553 

Wood 1.000 1.120 

Wood Bark 1.003 1.130 

LaFargeKiln1-Method 5 - M3 - Orsat 

. ·. 

.. 

Minimum Fuel Factor 
0 I PostTest 

Gas Analysis Data 
Run Start Time 

Carbon 
Dioxide Oxygen 
Cone. Cone. 
(%CO2) {%02) 
percent percent 

17.8 8.2 
17.8 8.2 
17.8 82 
17.8 8.2

0.713 

72.3 percent 

Gas Analysis Data 
Run Start Time 

Carbon 
Dioxide Oxygen 
Cone. Cone. 

(%CO,) (%00 
percent percent 
18.1 7.9 
18.1 7.9 
18.1 7.9 
18.1 7.9 

0.718 
67.9 percent 

Gas Analysis Data 
Run Start Time 

Carbon 
Dioxide Oxygen 
Cone. Cone. 
(%CO,) (%0,l 
percent percent 
18.2 8.1 

18.2 8.1 
18.2 8.1 
18.2 8.1 

0.703 

71.3 percent 

Page 1 

Date 8125/2009 
.· Project# 20d9-1i'026

# Of Ports Used 2 
1.600 I Maximum Fuel Factor!1.800 

Orsat Identification 

3:08 Run Stop Time 
Carbon Dry 

Monoxide Nitrogen Mo lecular 
Cone. Cone. Weight 
(%CO) (_%N,) (M,) 
percent percent lb/lb-mole 

0.0 74.0 31.18 
0.0 74.0 31.18 
0.0 74.0 31.18 

0.0 74.0 31.18 

Molecular Wt Deviation< 0.3? 
Fuel Factm in Handbook Range? 

4:18 Run Stop Time 
Carbon Dry 

Monoxide Nitrogen Molecular 
Cone. Cone. Weight 
(%GO) (%N2} (M,) 
percent percent lb/lb-mole 

0.0 74.0 31.21 
0.0 74.0 31.21 
0.0 74.0 31.21 

0.0 74.0 31.21 

Molecular Wt Deviation< 0.3? 
Fuel Factor In Hancihook Ran_ge? 

5:35 Run Stop Time 
Carbon Dry 

Monoxide Nitrogen Molecular 
Cone. Cone. Weight 
(%CO) (%N2) (Md} 

percent percent lb/lb-mole 
0.0 73.7 31.24 
0.0 73.7 31.24 
0.0 73.7 31.24 

0.0 73.7 31.24 

Molecular Wt Deviation < 0.3? 
Fuel Factor in Handbook Range? 

Formulas Used 
%C02

= V-c-o2 
%02 = V02 - Ve-02 
%CO= Vco - Vo2 
%N2 = iOO - %CO2 - %02 - %CO 

4:12 
Molecular 

Weight 
Deviation 

(i,.M,) 
lb/lb-mole 

0.00 
0.00 
0.00 

0 

0 I 

5:25 
Molecular 

Weight 
Deviation 

(tM,) 
lb/lb-mole 

0.00 
0.00 
0.00 

0 

[;zJ 

6:40 
Molecular 

Weight 
Deviation 

(�Mal 

lb/lb-mote 
0.00 
0.00 
0.00 

0 

0 

Ma= .44(%COV+ .32(%02 
)+ .28(%N2 + %CO) 

f..Ma = Mer - Mdavg 
F0 = {20.9 - %.Or .5%CO)/(%C02 + %CO) 
%EA=100('%Or.5%CO)/(.254%NOr(%Or.5%;CQ)) 

Printed 9/21/2009 
V"l.15 



METHOD 4 -DETERMINATION OF MOISTURE CONTENT IN STACK GASES 

·. 

Plarit Name LaFarge 
_, . -Sarilplin·g Loc�tion Outlet KILN1 

Operator GCIAM 
Stack Type Circular 

Tiain Leak Check 0 I PreTest I 

Run Number K1-M5-1 
Total Meter Volume \Vm) 43. 741

Avg Meter Temp (tm)avq 93
Avg Stack Temp (ts)avg 313 

lmpinger 1 
ml 

Contents DI 

Final Value 0/,),(,JV,) 304.00 
Initial Value 0/;),(W,) 200.00 

Net Value 01,),(,JV,) 104.0 

Total Volume 0/0 104.00 
Total Weight (,JV,) 4.60 

Std Meter Volume (Vm(std)) 40.316 
Cale Moisture Content (Bws(calc)) 11.3 

Run Number K1-M5-2 
Total Meter Volume \Vm) 44.847 

Avg Meter Temp (tm)avo 96 

Avg Stack Temp (t;),,g 313 
lmpinger 1 

ml 
Contents DI 

Final Value 01,),(,J\/,) 410.00 
Initial Value 01,)JYV,) 200.00 

Net Value 01,),(W,) 2i0.0 

Total Volume 01,) 210.00 
Total Weight (,JV;) 9.20 

Std Meter Volume (Vm(std1) 41.140 
Cale Moisture Content (B�) 20.1 

Run Number K1-M5-3 
Total Meter Volume \Vm) 45.216 

Avg Meter Temp (Wava 97 
Avg Stack Temp (ts)avg 315 

lmpinger 1 

mi 
Contents DI 

Final Value 0/,),(,J\/,) 375.00 
Initial Value 0/1),(Wi) 200.00 

Net Value (V ,) '(,JV,) 175.0 

Total Volume (V0 175.00 
Total Weight fJV,) 14.10 

Std Meter Volume (Vm(sta1) 41.396 
Cale Moisture Content (B=) 1 /. 7 

LaFargeKHn!-Method 5 - M4 

. 

. bate 8/2512009 
Project# 2009,11026 

# of Ports Used 2 
Meter BoX Number 002 

0 l PostTest Meter Cal Factm (Yj 0.951 

Moisture Content Data 
Run Start Time 3:08 Run Stop Time 4:12 

def Barometric Press. (Pb) 30.25 in Hg 
'F Stack Static Press. (Pstatic) -0.20 in H20 
"F Avg Orifice Press. (i'IH),,, 1.62 in H20 

lmpinger 2 lmpinger 3 lmpinger4 lmpinger 5 lmpinger 6 lmpinger7 
ml ml g ml ml ml 
DI Sil Gel 

154.60 
150.00 

4.6 
Results 

ml Water Vol Condensed Nwc(std)) 4.895 scf 

g Water Vol Weighed fVwso(sldl) 0.217 scf 
dscf Sat. Moisture Content (Bws'"'"')) 100.0 % 

% Final Moisture Content (8,,,) 11.3 % 

Moisture Content Data 
Run Start Time 4:18 Run Stop Time 5:25 

def Barometric Press. (Pb) 30.25 in Hg 
"F Stack Static Press. (P,.,,,,) -0.18 in H20 
"F Avg Orifice Press. (i'IH),,, 1.55 in H20 

lmpinger2 lmpinger 3 lmpinger4 lmpinger 5 lmpinger6 lmpinger7 

ml ml g ml ml ml 
DI Sil Gel 

159.20 
150.00 

9.2 
Results 

ml Water Vol Condensed (Vwc(stdJ) 9.885 scf 

g Water Vol Weighed 0/wsnlskl)) 0.434 scf 
dscf Sat. Moisture Content (Bws(svni) 100.0 % 

% Final Moisture Content (B.,) 20.1 % 

Moisture Content Data 
Run Start Timel 5:35 Run Stop Time 6:40 

def Barometric Press. 

'F Stack Static Press. 
"F Avg Orifice Pr-ess. 

lmpinger 2 lmpinger 3 lmpinger4 
ml ml g 
DI Sil Gel 

164.10 
150.00 
14.1 

Results 
mi Water Vol Condensed 

g Water Vol Weighed 
dscf Sat. Moisture Content 

Ofo Final Moisture Content 

Page 1 

(h) 
(P static) 
{i:\H\w9 

lmpinger5 
ml 

Nwc(std)) 

(V wso( std)) 

(Bwsisvo)) 

(8�) 

30.25 in Hg 

-0.19 in H20 

1.63 inH20 

lmpinger6 lmpinger7 
ml 

8.23! 

0.665 
100.0 
1 /.7 

ml 

scf 
scf 
% 

% 

P1·inted 9/21/2009 
V1 .iS 



ISOKINETIC SAMPLING DATA 

. 

Plant Nar'rie LaFarg� Date 8/25/2009 
.. . .sampilng LoCatiOn OµtlE>t K[LN J . Proje�t # 2009-11026 

.. 

Operator GC/AM Run# K1-M5,1 
# of Points 'Across '6 # of Ports Used 2 

Ideal Nozzle Diameter and lsoKinetic Factor Setup Sampling Equipment 
Pitot Tube Coefficient (C,) 0.840 

Avg Stack Temp (tJ 315 
Avg Gas Meter Temp (tml 85 

DH @ 0. 75 SCFM (�H@) 1.84 
Avg Pitot Tube Diff. Pressure (6.Pavg) 0.32 

Stack Moisture Content (Bws) 16.0 
Stack Dry Molecular Weight (Mds) 31.55 
Estimated Orifice Flow Rate (0ml 0.750 

DP to DH lsokinetic Factor (K) 5.33 

Pressures 
Barometric Pressure (PJ 30.25 

Stack Static Pressure (P srauJ -0.20
Absolute Stack Pressure (Ps) 30.24 

Absolute Meter Pressure (Pm) 30.39 

Dry Gas 
Traverse Sampling Clock Meter Velocity 
Point# Time Time Reading Head 

(0) (Vm) {�p) 
min hh:mm:ss ft' in H20 

A-1 0.0 3:08:00 397.475 0.280 
A-2 5.0 3:13:00 401.025 0.290 
A-3 10.0 3:18:00 404.662 0.270 
A-4 15.0 3:23:00 408.259 0.290 
A-5 20.0 3:28:00 411.709 0.310 
A-6 25.0 3:33:00 415.341 0.300 
B-1 30.0 3:42:00 419.084 0.290 
B-2 35.0 3:47:00 422.759 0.270 
B-3 40.0 3:52:00 426.405 0.290 
B-4 45.0 3:57:00 430.146 0.310 
B-5 50.0 4:02:00 433.854 0.300 
B-6 55.0 4:07:00 437.524 0.290 

Last Pt 60.0 4:12:00 441.216 

Last Pt 60.0 4:12:00 441.216 
Average Values 0.29 

LaFargeKiln1-Method 5 - rv15 - Run 1 

Meter# 002 
OF Meterbox Cal. Factor (Y) 0.951 
'F Nozzle# N309 

in HP Actual Nozzle Diameter (D,al 0.3090 in 
in H20 Req. Nozzle Diameter (Dn;) 0.3206 in 

% Probe # / Length 120.00 ft 
tbltb-mole Liner Material ss 

acfm Sample Case I Oven # 
lmpinger Case # 

�Vm 
Leak Checks 

in Hg Pre 0.001 ft3/min @ 15 in Hg 
in H20 Mid ft3/min @ in Hg 
in Hg Post 0.001 n?lmin @ 10 in Hg 
in Hg h.Vm < 0.020 ft3/min 0 Leak Check OK? 

PitotOK? 0 OrsatOK? 0 

Desired Actual Meter Meter lmpinger 
Orifice Orifice Stack Inlet Outlet Filter Exit Pump 

AH �H Temp Temp Temp Temp Temp Vacuum 
(ilH) (AH) (ts) (tmi) ,. 

\•mo! 

in H20 in HP OF 'F OF 'F OF in Hg 
1.492 1.600 310 88 87 250 50 5.0 
1.545 1.600 311 88 87 251 50 5.0 
1.438 1.500 313 89 89 252 50 5.0 
1.545 1.600 315 92 89 251 50 5.0 
1.651 1.700 312 94 90 250 51 5.0 
1.598 1.700 314 96 91 249 51 5.0 
1.545 1.600 312 97 92 248 51 5.0 
1.438 1.500 315 98 94 250 51 5.0 
1.545 1.600 316 98 94 252 51 5.0 
1.651 1.700 315 99 95 251 51 5.0 
1.598 1.700 313 98 94 250 52 5.0 
1.545 1.6D0 315 98 84 251 52 5.0 

Maximum Vacuum 5.0 
I 1.62 I 313 I 95 91 I 2so I 51 

I 93 

Page 1 
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ISQKINETIC SAMPLING DATA 

. 

Plant Nilme LaFarge. . ·. Date 8/25/2009 

�mpnng Loc_,;ltion Out1Elt_K\LN1 ·. . ·  

. Project# 2009-1-1026 

Operator GC/AM Rtin# K1-M5•2 

# of Points' Across 6 # of Ports Used 2 

Ideal Nozzle Diameter and lsoKinetic Factor Setup Sampling Equipment 

Pitot Tube Coefficient (C,) 0.840 Meter# 002 

Avg Stack Temp (!,) 315 'F Meterbox Cal. Factor (Y) 0.951 

Avg Gas Meter Temp (!ml 85 'F Nozzle# N309 
DH@0.75 SCFM (AH@) 1.84 in H2O Actual Nozzle Diameter (Dm.l 0.3090 in 

Avg Pitot Tube Diff. Pressure (6.Pavg) 0.32 in H2O Req. Nozzle Diameter (D111) 0.3183 in 

Stack Moisture Content (Bws) 18.0 % Probe# I Length 120.00 ft 

Stack Dry Molecular Weight (Mds) 31.18 lb/lb-mole Uner Material ss 

Estimated Orifice Flow Rate (0ml 0.729 acfm Sample Case / Oven # 

DP to DH lsokinetic Factor (K) 5.12 lmpinger Case # 

Pressures AVm Leak Checks 

Barometric Pressure (P,) 30.25 in Hg Pre 0.001 ft3/min @ 15 in Hg 

Stack Static Pressure (P static) -0.18 in H20 Mid tt3/min @ in Hg 

Absolute Stack Pressure (P,) 3024 in Hg Post 0.002 ri:3/miti @ 10 in Hg 

Absolute Meter Pressure (Pml 30.39 in Hg 1'!,Vm < 0.020 ft3/min 0 Leak Check OK? 

PitotOK? .0 OrsatOK? 0 

Ory Gas Desired Actual Meter Meter lmpinger 

Traverse Sampling Clock Meter Velocity Orifice Orifice Stack Inlet Outlet Filter Exit Pump 

Point# Time Time Reading Head 6H 6H Temp Temp Temp Temp Temp Vacuum 

(e) CV ml (0.p) (�H) ("H) {lJ (tmi) {tmo) 

min hh:mm:ss fl' in H20 in H20 in H:iO 'F 'F 'F 'F 'F in Hg 

A--1 0.0 4:18:00 441.501 0.280 1.433 1.500 311 94 94 247 51 6.0 

A-2 5.0 4:23:00 445.198 0.270 1.382 1.500 310 95 94 248 51 6.0 

A-3 10.0 4:28:00 448.845 0.300 1.535 1.600 313 95 94 249 51 6.0 

A-4 15.0 4:33:00 452.684 0.310 1.586 1.700 310 95 94 250 51 6.0 

A-5 20.0 4:38:00 456.354 0.280 1.433 1.500 314 95 94 250 51 6.0 

A-6 25.0 4:43:00 460.213 0.290 1.484 1.600 315 96 94 251 51 6.0 

8-1 30.0 4:55:00 464.025 0.270 1.382 1.500 315 97 94 250 52 6.0 

B-2 35.0 5:00:00 467.861 0.280 1.433 1.500 313 98 94 251 52 6.0 

B-3 40.0 5:05:00 471.583 0.310 1.586 1.700 312 98 95 250 52 6.0 

B-4 45.0 5:10:00 475.235 0.300 1.535 1.600 317 99 95 249 52 6.0 

B-5 50.0 5:15:00 478.964 0.280 1.433 1.500 314 99 95 248 52 6.0 

!3-6 55.0 5:20:00 482.742 O.ZRO 1.330 1.400 312 98 86 249 53 6.0 

Last Pt 60.0 5:25:00 486.348 

Final Value 60.0 5:25:00 486.348 Ma.ximum Vacuum 6.0 

Average Values 0.29 I r 1.55 T 313 I 97 94 I 249 I 52 

I 96 1, 
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ISOKINETIC SAMPLING DATA 

Plant Name Lafarge 
-· �ampnng·,Locatibn Outlet KILNi 

op:er'ator GC/AM 
# of Points Across 6 

Ideal Nozzle Diameter and lsoKinetic Factor Setup 
Pitot Tube Coefficient (Gp) 0.840 

Avg Stack Temp (ts) 315 °F 
Avg Gas Meter Temp (tn,) 95 °F 

DH@ 0.75 SCFM (t.H@) 1.84 in H,O 
Avg Pitot Tube Diff. Pressure (.6Pavg) 

Stack Moisture Content (Bws) 
Stack Dry Molecular Weight (Mds) 
Estimated Orifice Flow Rate (Qn,) 

DP to DH lsokinetic Factor (K) 

Pressures 
Barometric Pressure 

Stack Static Pressure 
Absolute Stack Pressure 
Absolute Meter Pressure 

Traverse 
Point# 

A-1 
A-2 

A-3 
A-4 

A-5

A-6

B-1

B-2

B-3
B-4

B-5
B-6

Last Pt 

Sampling 
Time 
(8) 
min 

0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 

50.0 
55.0 

60.0 

Final Value 60.0 
Average Values 

Clock 
Time 

hh:mm:ss 

5:35:00 
5:40:00 
5:45:00 
5:50:00 
5:55:00 
6:00:00 
6:10:00 
6:15:00 
6:20:00 
6:25:00 
6:30:00 
6:35:00 

6:40:00 

6:40:00 

(P,) 
(Pstatic) 

(P,) 
(Pml 

Dry Gas 
Meter 

Reading 
(Vml 

486.802 
490.421 
494.217 
498.014 
501.864 
505.624 
509.734 
513.574 
517.216 
520.743 
524.415 
528.214 

532.018 

. 

532.018 

0.32 in H20 
18.0 % 

3i .2i lb/lb-mole 

0.747 acfm 
5.21 

30.25 
-0.19 

30.24 

30.39 

Velocity 
Head 
(6.p) 

0.27 
0.29 
0.30 
0.31 
0.30 
0.32 
0.26 
0.26 
0.27 

0.29 
0.30 
0.30 

ln Hg 

ln Hg 

in Hg 

Desired 
Orifice 

�H 
(6.H) 

1.41 
1.51 
1.56 
1.62 
1.56 
1.67 
1.35 
1.35 
1.41 
1.51 
1.56 
1.56 

o.29 I

Actual 
Orifice 

t.H 
(�H) 

1"50 
1.60 
1.70 
1.70 
1.70 
1.80 
1.50 
1.50 
'i.50 

1.60 
1.70 
1.70 

. Date 8/25/2009 
. PrOjeCt# 20os�11046 · . 

Ruri # K1-M5-3 

# of Ports Used 2 

Sampling Equipment 
Meter# 002 

Meterbox Cal. Factor (Y) 0.951 
Nozzle# N309 

Actual Nozzle Diameter (DnJ I 0.3090 
Req. Nozzle Diameter (Dn0 ! 0.3195 

Probe# I Length 120.00 

Liner Material ss 
Sample Case / Oven # 

lmpinger Case # 

Leak Checks 
Pre 0.001 @ 15 
Mid @ 

in 
in 
ft 

in Hg 
in Hg 

Post O.OOi 10 in Hg 

PitotOK? 

Stack 
Temp 

(t,) 
'F 

310 
315 
316 
314 
318 
315 
313 
316 
314 
315 
316 
312 

Meter 
Inlet 

Temp 
{tmJ 
'F 

96 
96 
97 
98 
98 
98 
98 
99 
99 

98 
98 
99 

Meter 
Outlet 
Temp 
" \ 
,•mo/ 

'F 

95 
95 
95 
95 
95 
96 
96 
96 
98 

95 
96 
97 

Leak Check OK? 
OrsatOK? 0 

Filter 
Temp 

'F 

251 
249 
250 
249 
250 
251 
250 
249 
248 

247 
249 
250 

lmpinger 
Exit 

Temp 

'F 

49 
49 
50 
50 
50 
50 
50 
51 
51 

51 
52 
52 

Pump 
Vacuum 

in Hg 

6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 

Maximum Vacuum 6.0 
I 1.63 I 315 I 98 96 I 249 I 50 

I 81 
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METHOD 1 - SAMPLE AND VELOCITY TRAVERSES FOR CIRCULARSOURCES 

··. · · Plant Name: LaFafge
Sar'npling Lo·cation Kiln 2 Outlet 

Operator GC/AM 
Stack Type Circular 

Stack Size Large 

. 

Circular Stack or Duct Diameter 

Di.stance to Far Wa!! of Stack (L,w) 137.25 

Distance to Near Wall of Stack (L,.,) 35.25 

(acLtw- Lnw"l Oiameter of Stack (D) 102.00
(ac3_ 14(D/2/Cunits)2) Area of Stack (As) 56.75 

Distance from Port to Disturbances 

Distance Upstream /B) 1140.00 

(=BIDJ Diameters Upstream (Bo) 11.18 
Distance Downstream (A) 1020.00

(=ND) Diameters Downstream (Ao) 10.00 

Number of Traverse Points Required 

Diameters to Minimum Number of1 

Flow o,sturbance Traverse Points 

Up Down Particulate Velocity 
Stream Stream Points Points 

2.00-4.99 0.50-124 24 16 

5.00-5.99 125-1.49 20 16 
6.00-6.99 1.50-174 16 12 
7.00-7.99 1.75-1.99 12 12 
>=8.00 >=2.00 8 or 122 8 or 122 

Upstream Spec 12 12 
Downstream Spec 12 12 

Traverse Pfs Required 12 12 
1 Check Minimum Number of Points for the Upstream 

and Downstream conditions, then use the largest. 
2 S for Circular Stacks 12 to 24 inches 

12 for Circular Stacks over 24 inches 

. Location of Traverse Points in Circular Stacks 
Traverse (Fraction of Stack Diameter from Inside Wall to Trave= Point) 

Point Number ofTmve.rse Points;= >l -Pi.u:r.i_,t.,,. 
Nmnber 2 4 6 8 10 12 

1 .146 .067 .044 .032 .026 .021 

2 .854 .250 .146 .105 .082 .067 

.750 .296 .194 .146 .118 

4 .933 .704 .323 226 .177 

5 .854 .677 .342 .250 
6 .956 .806 .658 .356 

.895 .774 .644 

• .968 .854 .750 
9 .918 .823 

10 .974 .882 

11 .933 

12 .979 

in 
in 

in 
rr 

in 

diameters 
in 

diameters 

. 

. Date 8/261200$ 
. ' Project# 2009°1.1029. 

# of Ports Available 4 
# of Ports Used 2 

Port Inside Diameter 4 
I 

L,w I
/

-----------

"' 
-------- Ln� 1 

i/ "\ �\
� 

I 

D -

� � 

-

Downstream 
---i-

Disturbance 

A t 

. 

1 Measurement 
,, Site 

• 
I I 

B 

.t Upstream ' Disturbance 

I 
Number of Traverse Points Used 

2 Ports by 6 Across 

12 Pts Used 12 Required 

0 Particulate D Velocity 

Traverse Point Locations 

Fraction Distance Distance 

Traverse of from Including 

Point Stack Inside Nipple 

Number Diameter Wall Length 

in in 

1 0.044 A A fQ. 
--r "T/V 396/8 

? 0.146 14 718 501/8 

3 0296 30218 654/8 

4 0.704 716/8 107 

5 0.854 87 1/8 122 3/8 

6 0.956 97 4/8 132 6/8 

7 
8 
9 

10 

11 

12 
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METHOD 3 - GAS ANALYSIS FOR THE DETERMINATION OF DRY MOLECULAR WEIGHT 

PJaht Name LaFarge 
. ·Sa.r'npl_I-n,g LpC.ition_ Kiln 2 01.,1tJet 

Operator GC/AM 
Fuel Type NIA 

Orsat Leak Check G'l I 

. 

' 

. 

Pre Test 
I 
I 

Run Number K2-M5-1 
Sample Carbon carbon 
Analysis Dioxide Oxygen Monoxide 

Time Volume Volume Volume 
(Vco2) 0/02) 0/co) 

hh:mm ml ml ml 
Fyrite 18.5 26.9 

18.5 26.9 
18.5 26.9 

Results Averages 
Ave.rage Calculated Fuel Factor (Fo)avg 

Average Excess Air (%EA)avg 

Run Number K2-M5-2 
Sample Carbon Carbon 

Analysis Dioxide Oxygen Monoxide 
Time Volume Volume Volume 

0lc02) 01oz) 0/col 
hh:mm ml ml ml 
Fyrite 17.5 26,7 

17.5 26.7 
17.5 26.7 

Results Averages 

Average Calculated Fuel Factor (F0}avg 
Average Excess Air {%EA)avg 

Run Number K2-M5-3 
Sample Carbon Carbon 

Analysis Dioxide Oxygen Monoxide 
Time Volume Volume Volume 

0Jco-J 0,/a,) 0/co) 

hh:mm ml ml ml 
Fyrite 18,0 27.1 

18.0 27.1 
18.0 27.1 

Results Averages 

Average Calculated Fuel Factor (F o)avg 

Average Excess Air (%EA),"" 

Fuel Factor Fo 
i=ugl Type Minimum Maximum 

Coal, Anthracite 1,016 1.130 

Coal, Lignite 1.016 1.130 

Coal, Bituminous 1.083 1.230 

Oil, Distillate 1.260 1.413 

Oil, Residual 1.210 1,310 

Gas, Natural 1.600 1.836 

Gas, Propane 1.434 1.566 

Gas, Butane 1.405 1.553 

Wood 1.000 1.120 

\Wood Bark 1.003 1.130 

LaFargeKiln2-Method 5 - M3 - Orsat 

. Date 8/26/2009 
.· ·project# 20_09-1-1.029 

# of PortS Used 2 
Mininium Fuel Factor 1,600 I Maximum Fuel Factor Ii .800 

0 I PostTest 

Gas Analysis Data 
Run Start Time 

Carbon 
Dioxide Oxygen 
Cone. Cone. 

(%CO,l (%O,l 
percent percent 
18.5 8.4 

18.5 8.4 
18.5 8.4 
18.5 8.4 

0.676 

77.1 percent 

Gas Analysis Data 
Run Start Time 

Carbon 
Dioxide Oxygen 
Cone. Cone. 

(%CO2) (%O,l 
percent percent 
17.5 9.2 

17.5 9.2 
17.5 9.2 

17.5 9.2 
0.669 

90.6 percent 

Gas Analysis Data 
Run Start Time 

Carbon 
Dioxide Oxygen 
Cone. Cone. 

(%CO,) (%02) 
percent percent 

18.0 9.1 

18.0 9.1 
18.0 9.1 
18.0 9.1 

0.656 

89,7 percent 

Page 1 

Orsat Identification 

9:25 Run Stop Time 10:30

carbon Dry Molecular 

Monoxide Nitrogen Molecular Weight 
Cone. Cone. Weight Deviation 
(%CO) (%N,) (M,) (IIM,) 

percent percent lb/lb-mole !b/lb-mole

0.0 73.1 31,30 0,00 

0.0 73.1 31.30 0,00 

0.0 73.1 31.30 0,00 
0.0 73.1 31.30 

Molecular Wt Deviation< 0.3? 0 

Fuel Factor in Handbook. Range? 0 

10:40 Run Stop Time 11:45 

Carbon Dry Molecular 
Monoxide Nitrogen Molecular Weight 

Cone. Cone. Weight Deviation 
(%CO) (%N,l (Ma) (11MJ 

percent percent lb/lb-mole lb/lb-mole 
0,0 73.3 31.17 0,00 

0.0 73.3 31.17 0,00 

0.0 73,3 31.17 0.00 

0.0 73.3 31.17 

Molecular Wt Deviation< 0.3? 0 

Fuel Factor in Hanci'oooK Range? 0 

11:55 Run Stop Time 13:00 

Carbon Dry Molecular 
Monoxide Nitrogen Molecular Weight 

Cone. Cone. Weight Deviation 
(%CO) t%N2) (Md} (liMa) 

percent percent lb/lb-mole lb/lb-mole 
0.0 72.9 31.24 0,00 

0.0 72.9 31.24 0,00 

0,0 72,9 31.24 0.00 

0.0 72.9 31.24 

. Molecular Wt Deviation< 0.3? 0 

Fuel Factor in Handbook Range? 

Formulas Used 
%CO2

= Vco2 

%02 = V02 - Vco2 
%CO= Vco - Vo2 
%N2 = i00 - %CO2 - %02 - %CO 

0 

Md = .44(%CO�+ .32(%02 )+ ,28(%N2 + %CO) 
b.1v1d = Md - M0,,,,g 

F0 = (20.9-%02- .5%CO)/(%C02 + %CO) 
0/uEA=100("-foOz-.5%CO)/(.264%NOr(%Or.5%CO)) 

Printed 9121/2009 
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METHOD 4 -DETERMINATION OF MOISTURE CONTENT IN STACK GASES 

. Plant Nam·e Lafarge · Date 8/?6/2009 
. 

Sampling· Location Kiln 2 Outlet 
. Project# 2009-11029 

Operator GC/AM # of Ports Used 2 

Stack Type Circular Meter Box Number 001 

Tiain Leak Check 0 I PreTest I 0 I PostTe:st Meter Cal Factm \Y) 0.983 
. 

Moisture Content Data 
Run Nuniber K2-M5-1 

Total Meter Volume 0/m) 51.248 

Avg Meter Temp (tm)av" 84 

Avg Stack Temp (ts)avg 346 

lmpinger 1 
ml 

Contents DI 

Final Value 01,),(W,) 400.00 

Initial Value 01,),(W,) 200.00 

Net Value (V,),(W,) 200.0 

Total Volume 01,) 200.00 

Total Weight (W0 14.50 

Std Meter Volume 0/m,�d)) 49.910 

Cale Moisture Content (Bws(cad 16.8 

Run Number K2-M5-2 
Total Meter Volume (Vm) 53.991 

Avg Meter Temp (trn)ava 96 

Avg Stack Temp (ts)avg 348 

lmpinger 1 
ml 

Contents DI 

Final Value (V,),(W,) 436.00 

Initial Value 01,),(W,) 200.00 

Net Value 0/o),(Wo) 235.0 

Total Volume 010 236.00 

Total Weight (WJ 13.60 

Std Meter Volume (Vm(sid)) 51.433 

Cale Moisture Content (Bm) 18.6 

Run Number K2-M5-3 
Total Meter Volume 0/m) 54.307 

Avg Meter Temp (trn)avn 100 

Avg Stack Temp (ts)avg 347 

lmpinger 1 
ml 

Contents DI 

Final Value 0/1),(W,) 410.00 

Initial Value (V,),0N,) 200.00 

Net Value 01,),(W,) 210.0 

Total Volume 0/J 210.00 

Total Weight ,vV0 12.20 

Std Meter Volume (\/m(std)) 51.418 

Cale Moisture Content (Bws) 16 9 

LaFargeKiln2-Method 5 - M4 

Run Start Time 9:25 Run Stop Time 10:30 
def Barometric Press. (Pb) 30.37 in Hg 

OF Stack Static Press. (P sta�c) -1.20 in H20 
"F Avg Orifice Press. ("'H),,, 2.55 in H20 

lmpinger2 lmpinger 3 lmpinger4 lmpinger 5 lmpinger 6 lmpinger7 
ml ml g ml ml ml 

DI Sil Gel 

164.50 

150.00 
14.5 

Results 
ml Water Vol Condensed 0fwc(s1d)) 9.414 sef 

g Water Vol Weighed Nwso/stdl) 0.684 scf 

dscf Sat. Moisture Content (Bws,--) 100.0 % 

% Final Moisture Content (B,�) 16.8 % 

Moisture Content Data 
Run Start Timel 10:40 Run Stop Time 11:45 

def Barometric Press. (Pb) 30.37 in Hg 

'F Stack Static Press. fPstafic) -1.20 inH20 
"F Avg Orifice Press. ("'H),,, 2.50 inH20 

lmpinger2 lmpinger 3 lmpinger4 lmpinger 5 lrnpinger 6 lrnpinger 7 
ml ml g 
DI Sil Gel 

163.60 

150.00 
13.6 

Results 
ml Water Vol Condensed 
g Water Vol Weighed 

dscf Sat. Moisture Content 
% Final Moisture Content 

Moisture Content Data 
Run Start Time 11:55 

def Barometric Press. 
'F Stack Static Press. 
"F Avg Orifice Press. 

lmpinger 2 lmpinger3 lmpinger4 
ml ml g 
DI Sil Gel 

162.20 

150.00 

12.2 
Results 

ml Water Vol Condensed 
g Water Vol Weighed 

dscf Sat. Moisture Content 
% Finai Moisture Content 

Page 1 

ml ml ml 

0/wc(std)) 11.109 scf 

(Vwsn(sto.1) 0.641 scf 

(Bm1=il 100.0 % 

(Bml 18.6 % 

Run Stop Time 13:00 

(Pb) 

(Ps1a,c) 
("'H),""

lmpinger5 
ml 

Nwtjc;tdi) 

0/v,s (std)) 

(Bws(svp)) 

(Bws) 

30.37 in Hg 
-1.20 inH20 

2.49 in H20 

lmpinger6 lmpinger7 
ml 

9.885 
0.575 

100.0 

16.9 

ml 

sef 

scf 

% 

% 
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ISOKINETIC SAMPLING DATA 

·. . PlantName La Farge . Date 8/26/2009 
:l-ampn_ng Loca_tion Kiln 2 Outlet · .. · Project# 2oos�1Jozs ' 

·. 
Operator GC/AM Run# K2-.M5-1 

# of Points Across 6 # of Ports Used 2 

Ideal Nozzle Diameter and lsoKinetic Factor Setup Sampling Equlpme:nt 

Pitot Tube Coefficient (C,) 0.840 Meter# 001 
Avg Stack Temp (tJ 345 'F Meterbox Cal. Factor M 0.983 

Avg Gas Meter Temp (tml 85 'F Nozzle# N265 
DH @0.75 SCFM (6H@) 1.89 in H2O Actual Nozzle Diameter (D,J I 0.2650 in 

Avg Pitot Tube Diff. Pressure (6Pavg) 0.82 in H2O Req. Nozzle Diameter (D,u I 0.2544 in 

Stack Moisture Content (Bws) 14.5 % Probe # / Length 120.00 ft 

Stack Dry Molecular Weight (Mds) 31.55 lb/lb·mofe Liner Material ss

Estimated Orifice Flow Rate (Qml 0.750 acfm Sample Case I Oven # 

OP to DH lsokinetic Factor (K) 2.93 lmpinger Case# 

Pressures 11Vm 
Leak Checks 

Barometric Pressure (Pb) 30.37 ln Hg Pre 0 ft3/min @ 14 in Hg 

Stack Static Pressure (Pstatic) -1.20 in H20 Mid ft3/min @ in Hg 

Absolute Stack Pressure (Ps) 30.28 in Hg Post 0 ft3/min @ 14 in Hg 

Absolute Meter Pressure (P,J 30.51 in Hg tNm < 0.020 ft3/min 0 Leak Check OK? 

PitotOK? 0 Orsat OK? 0 

Dry Gas Desired Actual Meter Meter lmpinger 

Traverse Sampling Clock Meter Velocity Orifice Orifice Stack Inlet Outlet Filter Exit Pump 

Point# Time Time Reading Head AH AH Temp Temp Temp Temp Temp Vacuum 

(0) (Vm) {Ap) (11H) (AH) (ls) {lm;) {tm0} 

min hh:mm:ss ft' in H20 in H20 in H2O "F "F 'F "F "F in Hg 

A-1 0.0 9:25:00 626.500 0.860 2.518 2.500 345 80 77 250 50 6.0 
A-2 5.0 9:30:00 -630.715 0.880 2.576 2.600 348 82 78 251 50 6.0 
A-3 10.0 9:35:00 634.915 0.900 2.635 2.600 349 82 79 249 50 6.0 
A-4 15.0 9:40:00 639.248 0.840 2.459 2.500 345 83 80 248 50 6.0 
A-5 20.0 9:45:00 643.582 0.860 2.518 2.500 348 84 80 249 51 6.0 
A-6 25.0 9:50:00 647.711 0.870 2.547 2.600 347 86 81 251 51 6.0 
B-1 30.0 10:00:00 651.885 0.840 2.459 2.500 348 87 82 249 51 6.0 
B-2 35.0 10:05:00 656.124 0.850 2.489 2.500 347 88 83 251 51 6.0 
B-3 40.0 10:10:00 660.352 0.860 2.518 2.500 346 90 85 250 52 e.o

B-4 45.0 10:15:00 664.526 0.880 2.576 2.600 344 92 85 249 52 6.0 
8-5 50.0 10:20:00 668.765 0.890 2.606 2.600 345 93 86 250 52 6.0 
B-6 55.0 10:25:00 672.869 0.8-90 2.606 2.600 344 94 86 251 52 6.0 

Last Pt 60.0 10:30:00 671.748 

Last pt 60.0 10:30:00 6/7.748 Maximum Vacuum 6.0 
Average Values 0.87 I I 2.55 I 346 I 87 82 I 250 51 

I 84 ,, 

LaFargeKiln2-Method 5 - M5 - Run 1 Page 1 Printed 9/21/2009 
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ISOKINETIC SAMPLING DATA 
. . 

Plant Name LaFar�J'e 
�a_t:npnng_ LQcation_ Kiln 2 01,1tlet ·. 

Operator GC/ AM 
# of Points Across 6 

. 

Ideal Nozzle Diameter and lsoKinetic Factor Setup 
Pitot Tube Coefficient {C

p
) 0.840 

Avg Stack Temp {ts) 345 °F 
Avg Gas Meter Temp (1ml 

DI-! @0.75 SCFM (bH@) 
Avg Pitot Tube Diff. Pressure (6.Pavg) 

Stack Moisture Content 
Stack Dry Molecular Weig_ht 
Estimated Orifice Flow Rate (0ml 

DP to DH lsokinetic Factor (KJ 

Pressures 
Barometric Pressure (Pb) 

Stack Static Pressure (P static) 
Absolute Stack Pressure (P s) 
Absolute Meter Pressure 

Traverse 
Point# 

A-1
A-2
A-3

A-4

A-5
A-6
B-1
B-2
B-3 

B-4
B-5
B-6

Last Pt 

Sampling 
Time 
(9) 
min 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 

Final Value 60.0 
Average Values 

Clock 
Time 

hh:mm:ss 

Dry Gas 
Meter 

Reading 
(Vml 
ft' 

10:40:00 679.115 
10:45:00 683.542 
10:50:00 688.149 
10:55:00 692.745 
11 :00:00 697.142 
11 :05:00 701.698 
11:15:00 706.204 
11:20:00 710.542 
11 :25:00 714.965 
11:30:00 719.419 
11 :35:00 723.856 
11 :40:00 728.503 
11:45:00 733.106 

11 :45:00 733.106 

85 °F 

14.5 % 
3i .30 ib/lb-mole 
0,750 acfm 
2.93 

30.37 
-1.20
30.28 

30.51 

Velocity 
Head 
{6.p) 

0.870 
0.880 
0.860 
0.840 
0.850 
0.870 
0.840 
0.850 
0.860 
0.870 
0.890 
0.880 

in Hg 

in Hg 
in Hg 

Desired 
Orifice 

bl-! 
(<'>HJ 

2.545 
2.575 
2.516 
2.458 
2.487 
2.545 
2.458 
2.487 
2.516 
2.545 
2.604 
2.575 

0.86 I 

Actual 
Orifice 

di-! 
(AH) 

2.500 
2.600 
2.500 
2.400 
2.500 
2.500 
2.400 
2.400 
2.500 

2.500 
2.600 
2.600 

. 

Date 8/26/2009 
proJec_t # 2009-1 '1'029 · --:;:- - . · · 

Run # K2-M5-2 

. 

# of Ports Used 2 

Sampling Equipment 
Meter# 001 

Meterbox Cal. Factor (Y) 0.983 
Nozzle # N265 

Actual Nozzle Diameter (DnJ 0.2650 
Req. Nozzle Diameter (Dn,) ! 0.2539 

Probe#/ Length 120.00 
Liner Material ss 

Sample Case/ Oven # 
lmpinger Case# 

Leak Checks 
Pre 0.001 ft3/min @ 15 

@ 
@ i5 

in 
in 
ft 

in Hg 
in Hg 
in Hg 

!Nm < 0.020 tt3/min [il Leak Check OK? 
Pilot OK? 0 Orsa! OK? 0 

Stack 
Temp 

(ls) 
OF 

350 
345 
348 
347 
348 
347 
348 
348 
347 
344 
349 
350 

Meter 
Inlet 

Temp 
{tmi) 
OF 

95 
96 
97 
98 
98 
99 
99 
99 
100 
100 
101 
101 

Meter 
Outlet 
Temp 
It \ 
\•mo/ 

OF 

92 
92 
93 
93 
93 
93 
94 
95 
95 
96 
97 
97 

Filter 
Temp 

OF 

251 
250 
248 
249 
247 
248 
249 
251 
249 

251 
248 
248 

lmpinger 
Exit Pump 

Temp Vacuum 

in Hg 
49 6.0 
49 6.0 
49 6.0 
49 6.0 
49 6.0 
49 6.0 
50 6.0 
50 6.0 
50 8.0 
51 6.0 
51 6.0 
5! 6.0 

Maximum Vacuum 6.0 
I 250 I 348 I 99 94 I 249 I 50 

I 96 ! 

LaFargeKiln2-l\:1ethod 5 - MS - Run 2 Page 1 Printed 9/21/2009 
V1.15 



ISOKINETIC SAMPLING DATA 

Plant Name Lf!Farge . 

.. 

' �ampllng.Location Ki_lh 2 Outl9t 
Operator GC/AM 

# of Points AcroSs 6 

Ideal Nozzle Diameter and lsoKinetic Factor Setup 
Pitot Tube Coefficient (Co) 0.840 

Avg Stack Temp (t,) 350 OF 

Avg Gas Meter Temp (tml 90 OF 

DH@ 0.75 SCFM (SH@) 1.89 in H20 

Avg Pitot Tube Diff. Pressure (l'IPavg) 0.82 inH:P 
Stack Moisture Content (Bw,) 14.5 % 

Stack Dry Molecular Weight (Mds) 31.17 lb/lb-mole 
Estimated Orifice Flow Rate (0ml 0.750 adm 

DP to DH lsokinetic Factor (K) 2.93 

Pressures 

Barometric Pressure (PJ 30.37 in Hg 
Stack Static Pressure (Pstatic) -1.20 lnH.p 

Absolute Staci< Pressure (PJ 30.28 in Hg 
Absolute Meter Pressure (Pml 30.51 in Hg 

Dry Gas Desired Actual 
Traverse Sampling Clock Meter Velocity Orifice Orifice 

Point# Time Time Reading Head AH AH 
(8) (Vml (Anl (6H) (�H) \�.-,

min hh:mm:ss fl' in H2O ln H20 ln H20 

A-1 00 11:55:00 733.651 0.87 2.55 2.50 
A-2 5.0 12:00:00 738.168 0.86 2.52 2.50 
A-3 10.0 12:05:00 742.685 0.88 2.58 2.50 
A-4 15.0 12:10:00 747.249 0.84 2.46 2.40 
A-5 20.0 12:15:00 751.706 0.82 2.41 2.40 
A-6 25.0 12:20:00 755.996 0.83 2.43 2.40 
B-1 30.0 12:30:00 760.651 0.85 2.49 2.50 
B-2 35.0 12:35:00 765.124 0.88 2.58 2.60 
B-3 40.0 12:40:00 769.814 0.89 2.61 2.60 
B-4 45.0 12:45:00 774.356 0.87 2.55 2.50 
B-5 50.0 12:50:00 778.614 0.86 2.52 2.50 
R-6 55.0 12:55:00 783.452 0.84 2.46 2.50 

Last Pt 60.0 13:00:00 787.958 
. 

Final Value 60.0 13:00:00 787.958 
Average Values 0.86 I I 2.49 

LaFargeKiln2-ivlethod 5 - M5 - Run 3 Page 1 

Date 8/26/200i3 
Project# 200�:l-11029 

Run·# K2-M5-3 
# of Ports Used 2 

Sampling �quipme:nt 
Meter# 001 

Meterbox Cal. Factor (Y) 0.983 
Nozzle# N265 

Actual Nozzle Diameter (D11,,) 0.2650 in 
Req. Nozzle Diameter (D,u 0.2529 in 

Probe # / Length 120.00 ft 
Liner Material ss 

Sample Case / Oven# 
lmpinger Case # 

AVm Leak Checks 

Pre 0.001 ft3/min @ 17 in Hg 

Mid ft3/min @ in Hg 

Post O.OOi r?imin @ 17 in Hg 

t,.Vm < 0.020 ft3/min Gil Leak Check OK? 

Pilot OK? 

Meter 
Stack Inlet 
Temp Temp 

(t,) (trn;} 
OF OF 

348 99 
350 99 
349 100 
350 100 
347 101 
349 102 
345 103 
348 103 
346 104 
343 104 
344 105 
348 105 

I 347 I 102

I 

Gil OrsatOK? Gil 

Meter lmpinger 
Outlet Filter Exit Pump 
Temp Temp Temp Vacuum 
t, 
\'mo/ 

"F 'F 'F in Hg 
96 250 50 6.0 
97 250 50 6.0 
97 250 50 6.0 
97 251 50 6.0 
97 250 51 6.0 
98 249 51 6.0 
98 248 51 6.0 
98 247 51 6.0 
97 250 51 6.0 

98 251 52 6.0 
98 249 52 6.0 
98 250 52 60 

Maximum Vacuum 6.0 
98 I 

100 i 

250 I 51 

Printed 9/21/2009 
Vi.15 



Lafarge North America 
Joppa, Illinois 

R,'vJCEJJ'.!C - Chicago Regional Qtfice 

.RMCEINC-CHICAGO REGIONAL OFFICE 
Project #2009-11.029 

APPENDIX C. ANALYTICAL DATA 
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CLIENT: 

Project: 

RMC ENVIRONMENTAL 

LAFARGE NA-JOPPA PLANT 

W orkOrder: 090900356 

Date: J 6-September-2009

CASE NARRATIVE 

Unless other wise noted, analysis conducted according to the Methods specified in 40 CFR Parts 
60 or 63. 

Unless otherwise noted, all method blanks, laboratory spikes, and/or matrix spikes met quality 
assurance objectives. 

Sample results relate only to the analytes of interest tested and to the sample received at the 
laboratory. 

Accreditation by the State of Illinois or Wisconsin is not an endorsement or a guarantee of the 
validity of data generated. 

The Reporting Limit listed on the Report of Laboratory Analysis is our reporting limit for the 
analyte reported. For most test methods this reporting limit is primarily based upon the lowest 
point in the calibration curve. The Reporting Limit may not reflect the regulatory limit for the given 
analyte. 

Kiln 1 had much thicker PM on the filter than in the probe rinses whereas, Kiln2 acetone 
contained a higher concentration of much finer particulate. 

Method References: 

SW=USEPA, Test Methods for Evaluating Solid Waste, SW-846. 

E=USEPA Methods for the Determination of Inorganic Substances in Environmental Samples; 
Methods for Chemical Analysis of Water and Wastes; Methods for Organic Chemical Analysis of 
Municipal and Industrial Wastewater, 40 CFR Part 6 0, App A; methods for the Determination of 
Particulate Matter in Environmental Samples; Methods for the Determination of Organic 
Compounds in Environmental Samples. 

SM= .I\PHA, Standard Methods for the Examination of Water and Wastewater. 

D=ASTM, Annual Book of Standards 

I 



CLIENT: 
Report of Laboratory Analysis 

RMC ENVIRONMENT
A
L 

Project: LAF
A
RGE NA-JOPPA PLANT 

WorkOrder; 090900356 

Client Sample 
Lab ID: 

Analyses 

Particulate Matter 
Pait/cu/at@ Matter 

Client Sample 
Lab ID: 

Analyses 

Particulate Matter 

Particulate Matter 

Client Sample 
Lab ID: 

Analyses 

Particulate Matter 
Particulate Matter 

Client Sample 
Lab ID: 

Particulate Matter 

Particulate Matter 

Kl-M5-01 filter 
0909003 56-0 lA 

Resolt 

60.3 

Kl-MS-01 Acetone Rinse 
090900356-0lB 

Kl-MS-02 filter 
090900356-02A 

Result 

5.3 

Result 

51.2 

Kl-MS-01 Acetone Rinse 
090600219-02B 

Resolt 

5.8 

Reporting 

Report Date: 9/16/2009 

Collection 8/25/2009 
Matrix: Air 

Limit Qua! Units Date Analyzed Batch Analyst 

Method: METHOD 5 
0.1 mg, Total 9{16{09 

Reporting 

Collection 8/25/2009 
Matrix: Air 

R403106 RM2 

Limit Qua! Units Date Analyzed Batch Analyst 

Method: METHOD 5 

0.1 mg, Total 9/16/09 

Reporting 

Collection 8/25/2009 
Matrix: Air 

R403106 RM2 

Limit Qua! Units Date Analyzed Batch Analyst 

Method: METHOD 5 
0.1 mg, Tota! 9/16/09 

Reporting 

Collection 8/25/2009 
Matrix: Air 

R403106 RM2 

Limit Qua! Units Date Analyuu Batch Analyst 

Method: METHOD 5 

0.1 mg, Total 9/16/09 R403106 RM2 

Qmililiers: B - Analyte detected in the as.sociatedMethod Blank 

E - Estimated 

S - Spike Recove:ry outsid,c; accepted recov<cry limits 

R - RPD outside accepted recovery limits 

H - Holding Time Exceeded 

C - Laboratory not accr,;;dited for this paramder 2 



CLIENT: 
Report of Laboratory Analysis 

RMC ENVIRONMENTAL 

Project: LAFARGE NA-JOPPA PLANT 

WorkOrder: 090900356 

Client Sample Kl-MS-03 filter 

Lab ID: 090900356-03A 

Reporting 

Report Date: 9/16/2009

Collection 8/25/2009

Matrix: Air 

Analyses Result Limit Qual Units Date Analyzed Batch Analyst 

Particulate Matter 

Part/cu/ate Matter 

Client Sample 
Lab ID: 

Analyses 

Particulate Matter 

Particulate Matter 

Client Sample 
Lab ID: 

Analyses 

Particulate Matter 

Particulate Matter 

Client Sample 
Lab ID: 

Analyses 

Particulate Matter 

Particulate Matter 

Method: METHOD 5 

43.2 0.1 mg, Total 9/16{C9 R4D3106 RM2 

Kl-MS-03 Acetone Rinse 

090900356-03B 

K2-M5/202-01 filter 

090900356-0lA 

Result 

3.2 

Result 

10.8 

Ul-MS/202-01 Acetone Rinse 

090900356-0lB 

Result 

73.1 

Reporting 

Collection 8/25/2009

Matrix: Air 

Limit Qua! Units Date Analyzed Batch Analyst 

Method: METHOD 5 

0.1 mg, Total 9/16/09 

Reporting 

Collection 8/26/2009

Matrix: Air

R403106 RM2 

Limit Qua! Units Date Analyzed Batch Analyst 

Method: METHOD 5 

0.1 mg, Total 9/16/09 

Reporting 

Colleetion 8126/2009 

Matrix: Air 

R403106 RM2 

Limit Qua! Units Date Analyzed Batch Analyst 

Method: METHOD 5 

0.1 mg, Total 9/16109 R403106 RM2 

Qualifiers; B -AJ.1alyte detc:cted in the associated Method Blank 

E - Estimated 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Holding Time Exceeded 

C - Laboratory not accredit�d for this parameter 3 



CLIENT: 
Report of Laboratory Analysis 

RMC ENVIRONMENTAL 

Project: LAFARGE NA-JOPPA PLANT 

WorkOrder: 090900356 

Client Sample 
Lab ID: 

K2-M5-02 filter 

0909003 56-02A 

Reporting 

Rcpo,1 Date: 9/16/2009

Collection 8/26/2009

Matrix: Air

Analyses Result Limit Qnal Units Date Analyzed Batch Analyst 

Particulate Matter 

Pcirticu/ate- Matter 

Client Sample 
Lab ID: 

Analyses 

Partictaate Matter 

Particulate Mattei 

Client Sampk 
Lab ID: 

Analyses 

Particulate Matter 

Particulate Matter 

Client Sampie 
Lab ID: 

Particulate Matter 

Particulate Matter 

Method: METHOD 5 

16.7 0.1 mg, Total R4D3106 RM2 

K2-M5-02 Acetone Rinse 

090900356-02B 

K2-M5-03 filter 

090900356-03A 

Result 

57.6 

Result 

21.1 

K2-M5-03 Acetone Rinse 

090900356-03B 

Resuit 

58.1 

Rep01iing 

Collection 8/26/2009

Matrix: Air

Limit Qual Units Date Analyzed Batch Analyst 

Method: METHOD 5 

0.1 mg, Total 9/16/09 

Reporting 

Collection 8/2612009

Matrix: Air

R403106 RM2 

Limit Qua! Units Date Analyzed Batch Analyst 

Method: METHOD 5 

0.1 mg, Total 9/16/09 

Reporting 

Collection 8/26/2009

Matrix: Air

R403106 RM2 

Limit Qua! Units Date Anfilyzed Batch AnalJst 

Method: METHOD 5 

0.1 mg, Total 9/16/06 R403106 RM2 

Qualifiers: B � Analyte detect.ed in the associatd lVlethod Blank 

E - Estimated 

S - Spike R<'>"covery outside accepted recovery limits 

R "RPD outside accepted recovery limits 

H - Holding Tim;:; Exceeded 

C - Laboratory not accredited for this parameter 4 



CLIENT: 
Report of Laboratory Analysis 

RMC ENVIRONMENTAL 
Project: LAFARGE NA-JOPPA PLANT 

WorkOrder: 090900356 

Client Sample Reagent blanks - Acetone 

Lab ID: 090900356-04A 

Analyses Result 

Particulate Matter 

r-anicuiare ivtaner 0.1 

Report Date: 9/16/2009 

Collection 8/25/2009 

Matrix: Air

Reporting 

Limit Qua! Units Date Analyzed 

Method: METHOD 5 

0.2 mg, Total 9116/09 

Batch Analyst 

R403106 RM2 

Qualifiers: B - .Analyte detected in the associaled Method Blank 

E - Estimated 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

H - Holding Time Exceeded 

C - Laboratory not acc,-edi+,,.,.1 -f,-,.,. th;� p,,,.,:,mrt,,,, 5 



Lafarge North America 
Joppa, Illinois 

KMCET>lC -Chicago Regional Ojjice 

RMCEINC-CHICAGO REGIONAL OmcE 
Project #2009-11029 

APPENDIX D. REFERENCE MEASUREMENT SYSTEl\1 

PERFORMANCE TEST DATA 

Page 14 

PITOT INSPECTIONS 
METERBOX CALIBRATIONS & AUDITS 



S-TYPE PITOT TUBE I MS SAMPLING PROBE INSPECTION

�je�_N1II11ber 20-09-11ir29 
•1 

. S-ITPE f'ITOT TUBE O�YIE'l'Y 

Probe Number '.115-120-1 

•-, .. ,·,--;'�//-; -,:\t]\\:Et?:�MHiiQ"il,�':Sc: r�;,;..'et:t·'.itQt'.�iitt�e'ii :: ;_:: ;:. ·)t; }s',;)j((: 
Level 

Obstructions 
Damaged 

. � 

y (YIN) 
:� (YIN) 
\: ·v,N,
ss 

ll2l" .. ,, .. ,.,., 

PASS 
PASS 

� f-X] fsd Tr=v;al:'.W 
T-ab,iA:ri; 

-lO<alphal <+10 (l_ j Degrees PASS 
-10<alpha2<+10 0.2 Degrees PASS 

-5 < Betal < +5 0.0 Degrees PASS 
-5 < Beta2 < +5 !)J) Degrees 

Iii 
zorGamma O.!l Degrees 

w or Theta 0.2 D--, 

A 0.95--1 Inches 
{z = A Tan (Gamma)}< 0.125 0.000 fuchcs PASS 

{w = A Tan (Theta)}< 0.03125 0.003 Inches PASS 

0.1875 <D1 < 0.375 n.375 Inches PASS 
l.05D1 <Pa <l.SD1 (i.-1-60 lnches PASS 
1.05 D1 <Pb < 1.5 D1 0.474 Inches PASS 

I Pa -Pb I< 0.0625 0.006 Inches PASS 

.--�ii��-1��?:�--�:'{�$/�d:�'.f&�',·�wetobe\'{1fJ�:-,��,iJ�1!�V. ',�fi''\1f!··st 
T/C Functionin2: Y (YIN) 

Obstructions N (YIN) 

Offict Thenn le 'l · 

D" 0.50 Inches 
w 3.00 Inches 

X>= ,75"ForaD"=.5" 0.750 Inches 
y 3.1 fuches 
z 0.750 Inches 

COMMEI"ffS: 

PASS 

PASS 

Longitu,3lnal � B 
Tuh�A:ci,; �· 

h 

l 
Longi.tudi.nal. 

Tillle Axiic 
I 

I certify that th.is pitot tube meets or exceeds all spedfiC'.ttions, criteria and/ or

applicable design features and is hereby assigned a pitot tube calibration factor of 0.84. 

/Y� 
Signature: YL _ _______ ______ _ 

"""--�b-do,

fu\'lC Emironmentul, inc. 

-'V iB -V

,, :>::-:: �· '\ 
B 

Bl(-) -1 (+) 

rz.,_ "" 

=in====== @) ( AB 

x. 

.AS'i&. Pl= 

��:::� ;� !� 1: 
B S'ide Plane 

SA • .  \1PLING PROBE OVERVIEW 

Typ,,. S Piiot T-.:ibe 

OR 

r W>•3'7 

Stati.:: P:res= 
Openi.ug Pl=,,, 

l __,,.- Z >.a 314� 



Cyclonic Flow Check 

Source Name: L;1fnrge NA 

City, State: Jopp:1 Plant - Gr,rnci Chclin. IL 

Sampling Location: kiln 2 

Perform Pilot tube Inspection: Yes 

Level and Zero Manometer: Yes 

Average Angle: 0.75 

CFR 40 Part 60; App A, Method I Section 2. 4 Limit: 20 

RJVIC EnviromnentaJ, Inc. 

Date: 8/26/2009 

Cale By: GC/i\1\1 

Project Number: 2009-l l029 

Acceptable 

Conducted By:._J'--'-c
tvf��-­

Date: __ 8::,/.2.:l.::,•/'-"o'-"j __ 



Cyclonic Flow Check 

Source Name: Laforge NA 

City, State: Jopp,-, Plant-· Gr:md Clui-n. !L 

Sampling Location: K,in i 

Perform Pitot tnbe Inspection: Y cs 

Level and Zero Manometer: Yes 

Average Angle: 3.5625 

CFR 40 Part 60; App A, Method 1 Section 2.4 Limit: 20 

Rlv!C Environmental, Inc. 

Date: 8/25/2009 

Cale By: GC! AM 

Project Number: 2UO'!-i lU29 

Acceptable 

Conducted By:_,4'-'-,lvf_�-­
Date : _ _,,8,,./ J.,..,ric;../.c.o�'i __



I 

I 

RMC 1&nvironmental, Inc. 

ICP A Method 5 

Mete:r Box Calibrntion 

Critical Orifice Method 

English Meter ]Box Units, English K' Factor 

Revised; 12/7/2001 Version: 1.1 
Date: :1/.1.5/2009 Meterbox Number: 11-LM(' 0(12 Calib1·ated by: G;\(' / Rf\H.' Barometric Pressw-e: Theoretical Critioal Vaouum: 3lU 7 (in. Hg) 14.23 (in. Hg) 

IJ\IPORTANT: For valid test reimlts, the Actual Vaouunt should be 1 lo 2 in. Hg greater than the Theoretical Critical Vaouwn BhOwn above. IMPORTANT: The Critical Oriiice Coefficient, K', mu8t be entered in English units, (fl:)A3*(deg R)"0.5/((in,Hg)*(min)). 

dH (inH2O) ·. (UlO 0,(j,..J.() 
l 2UO 

�.] IJ(I 

_1,(_\\>U 

J�-ti;l ,: , .,,. ,�,, ,-�-- . ., =-·-,.:_l�J,·Volume Volume Vohune Initial Temps. Time Initial Final Total Inlet Outlet 
(min) (cuft) (ouft) (cuft) (de!! F) (de!! F) 
5.:'i() 32.268 84.071 1.803 75,0 76.0 

5,()() 7'>'.901 ).:{2.'2[18 2.367 71)_0 76.0 
:i.(HI �--l.l)7J ';)7,J:'>(, 3.185 7(i.() 76.0 

·\(,\) ')_:_::-;_:� ')( 1 ')�() 4.095 7ri.O 76.0 
:i.O!J :; 7..='5(, ') ,,..:� 5.569 ·;1,,_() 77.0 

DRY GAS METER ORIFICE 
VOLUME VOLUME VOLUME VOLUM:E VOLUME 

CORREC
T

ED CORRECTED CORRECTED CORRECTED NOMINAL 

Vm(std) V1n(std) Vcr(std) Vcr(std) v,, 

(CL1il) (liters) (cu ft) {liters) (cuft) 1.794 50.8 1.712 48.5 1,726 2.356 66.7 2.251 63.8 2.274 3.175 89.9 2.998 84.9 3.031 4.091 115.8 3.870 109.6 3.912 5.579 158.0 5.330 151.0 5,394 

For Calibration :Faclor Y, the rntio of the reading oftle oalibl'atiou meter to the dry gaa metler, acceptable tolenance ofindividunl values from the average is +-0.02. 

Final Temps. Oidfioe Inlet Outlet Serial# (de!! F) (de!! F) (number) 75.0 75.0 40 75,0 75.0 48 75.0 75,0 55 75.D 75.0 63 75.\l 7(i_l_i 73 

DRY GAS METER 
CALIBRATION FACTOR y Volue Vlll'lll.tion 

(number) (m1mb1>1') 0.954 0.003 0.956 0.004 0.944 -0.007 0.946 -0.0050.955 0.004 
0,951 Mmd1:num V miati.�n = 0,007 

PASS 

K' Orifice Coeffioienl 
(see above) 0.2390 0.3460 0.4610 0.5950 0.8200 

�:rn*HkNi:t�!?i%�0'�ki-Fi"l%·��·:����:3��--:r .. -- ,,�-}
Actual -· Ambient Temperahre -�Vacuum Initiul Final j Av.<1rug<:: (inF:Ig) (degf) (degF) _ _Jg_�J22:Ul 7(i.ll T7.0 / 76.5 "2::!.ll 2U.:> [()_() i(!_I) 

77.1_) r"s.11 ·:;-::;_1)- ii l) 

ORJ[FICR 
CALJBRA'TJON FACTOR 

d:t-J1t 
Vulue Value in 1-120) (mmH20) 1.789 45.44 1. 765 44.84 1.8(56 47.41 l.9(51 49.80 1.807 45.91 

l.838 46.68 Mm,"11nU1n V atiution "" 

Avel'>1ge Y = 0.951 

/;( (1 /,S_(i hUl 'Nil 

Variation (in H20) -0.049 -0.0720,0290.123-0.030

0.123 

77,5 78.ll
7S.O78.5

For Orifice Calibt"ation Factor dH@, U1e orifice differential pre,ssure in inches of H20 U1at tiquates to 0.75 ofm of air at 68 F and 29.92 inches of Hg, acceptabMe tole1-ance of individual values from the average iis +-0.2. PASS Avcmgctlh@= .1.838 (in H2O) 
SIGNED, __ _________________ _ Thte: 



RMC Environmenml, Inc. 

EPAMethod5 

Meter B1ox Calibration 

Critical Orifice Method 

IE:nglish Meter Box Units, English K' Factor 

Revised: 12/7/2001 Version: Ll 

Date: Bi1!Ji2008 MCterbox Number: RiVIC Ho l 
Calibrated by: G_,\.C / iRl\,-H · Barom.etl'ic Pressure: 

Theoretical Critical Vacuum.: 
29.98 (in. Hg) 
14.14 (in.Hg) 

IMPORJ'.ANT: For valid test results, th,� Actual Vacuum-should be 1 to 2 in Hg greater than the Theol'etica1 Critical Vacuum show11 above. 
IMPORTANT: The Critical Orifice Coefficie11t, K', must be enkired in English units, (ft)"3*(deg R)"'-0.5/((in.Hg)*(min)). 

dH. 
(in H20) 

().323. 
U.(i(,.5 
J_ 1 l)() 
2.150 
:u;:50 

X.>;;;n�rM�E'if,]lJ.M',L:S,_ 'tt�illi;� ·� � 1 __ 
, '"",'"" 

Volume Volume Volune Initial Temps. 
Time Initial Final Total Inlet Outlet 
min cu ft) cu fl (cu ft degF (de F 

:\()() T:;6.177 227.7X7 1.610 7:J.O 80,() 
5. JU 230X7� 2JJ.2(,7 2.392 8(1_() 80.0 

:,_,y__, 221_7g7 2J0X75 3.088 80.U liO.O 

�.IHI 2.Q.0]2 235.')2') 3.917 80.(l 80.(J 
:5.(1() 237. l :C:-! 2'-12.:567 5.383 t;l.lJ 81.(J 

,--�r,,ill

DRY GAS METER ORIFICE 

VOLUME VOLUME VOLUME VOLUME VOLUME 

CORRECTED CORRECTED CORRECTED CORRECTED NOMINAL 
Vm(std) Vm(std) Vcr(std) Vcr(std) Vet· 

(cu ft) (liters) (cuft) (liters) (cu ft) 
1.581 44.8 1.543 43.7 1.573 
2.349 66.5 2.279 64.5 2.322 
3,036 86.0 2.977 84.3 3.034 
3.860 109.3 3.842 ]08.8 3.915 
5.322 150.7 5.292 149.9 l.399 

. For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, 
: ·aocel)table tolerance of individual values fi:om the average is +-0.02, 

Final Temps. 
htlet 

(de FJ 
78,() 

79.0 
7':J.0 

79.IJ 

79.0 

Outlet Serial# 
de F (number) 

79.0 40 
79.0 48 
79.0 55 

79.0 63 
79.{l 73 

DRY GAS METER 

CALIBRATION FACTOR 
y 

Velue Vat'li\tion 

(number) (number) 

0.976 -0.007 
0.970 41.013 
0.980 -11.003
0.995 0.012 
0.994 0.011 

0.983 
Maximum Variation "" 0.013 

PASS 

For Orifice Calibration Factor dH@, the orifice differential pressure in inches of H20 that equates to 0.75 c:fin of air 
at 68 F and 29.92 inches of Hg, acceptable tolerru1ce of individual vnlues from the average is +-0.2. PASS 

Coefficient 
see above 
0.2390 
0.3460 
0.4610 
0.5950 
0.8200 

Vacuum 

in I-I
:n.t 7-.,>_(l 
22.7 7'!,{J 

l'J.\l . ··(J 
ULS :,; _I) 
181 �·-o 

ORHi'ICE 
CALIBRATilON FAC'l'OR 

dl-l@_ 
V!llue Value 

(inl--120). (mml-120) 

L871 4751 
1,83?1 4667 
1.852: 4705 
2.0091 5103 
l.894f 48.11 

1.893, 48.07 
M_nxinu_gn Variation� 

AvemgcY = 0.983 

"/{) () 

'.').Li 

7,;_() 
l').IJ 

�\!,() 

Variation 
(inH20) 

-0.022
-0.055
-0.040 
0.116
0.001

0.116 

Avemgedh@= 1.893 (in H20) 

79.0 
79.0 
79.0 
79.5 
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APPENDIX E. PROCESS DATA 



KILN 1 8/25/2009 
START DATE: 3:08:00AM 
END DATE: 6:45:00 PM 

KILN FEED KILN FEED 
date/time tonnes 

2:50:00 PM 1173.022 
2:51:00 PM 1174.338 
2:52:00 PM 1175.655 
2:53:00 PM 1176.971 
2:54:00 PM 1178.288 
2:55:00 PM 1179.608 
2:56:00 PM 1180.932 
2:57:00 PM 1182.257 
2:58:00 PM 1183.581 
2:59:00 PM 1184.905 
3:00:00 PM 1186.229 
3:01:00 PM 1187.553 
3:02:00 PM 1188.877 
3:03:00 PM 1190.201 
3:04:00 PM 1191.525 
3:05:00 PM 1192.845 
3:06:00 PM 1194.16 
3:07:00 PM 1195.476 
3:08:00 PM 1196.791 
3:09:00 PM 1198.107 
3:10:00 PM 1199.422 
3:11:00 PM 1200.736 
3:12:00 PM 1202.05 
3:13:00 PM 1203.364 
3:14:00 PM 1204.678 
3:15:00 PM 1206 
3:16:00 PM 1207.329 
3:17:00 PM 1208.659 
3:18:00 PM 1209.988 
3:19:00 PM 1211.318 
3:20:00 PM 1212.638 
3:21:00 PM 1213.949 
3:22:00 PM 1215.26 
3:23:00 PM 1216.572 
3:24:00 PM 1217.883 
3:25:00 PM 1219.191 
3:26:00 PM 1220.496 
3:27:00 PM 1221.801 
3:28:00 PM 1223.107 
3:29:00 PM 1224.412 
3:30:00 PM 1225.702 
3:31:00 PM 1226.977 
3:32:00 PM 1228.252 
3:33:00 PM 1229.527 
3:34:00 PM 1230.802 
3:35:00 PM 1232.083 
3:36:00 PM 1233.369 
3:37:00 PM 1234.656 
3:38:00 PM 1235.942 
3:39:00 PM 1237.228 

LSI 2 feeder 
Integrated 
tonnes 

27.32 
27.353 
27.386 
27.419 
27.452 
27.485 
27.518 
27.551 
27.584 
27.618 
27.651 
27.685 

27.72 
27.754 
27.788 
27.822 
27.857 
27.892 
27.928 
27.963 
27.997 
28.031 
28.065 

28.1 
28.134 
28.167 
28.201 
28.235 
28.268 
28.302 
28.335 
28.368 
28.402 
28.435 
28.468 
28.502 
28.536 
28.569 
28.603 
28.637 

28.67 
28.704 
28.738 
28.772 
28.806 

28.84 
28.875 
28.909 
28.944 
28.978 

TOTAL 
TONS 
FEED TOTAL K1 FEED 

TONNES 
1200.342 :>} 
1201.691 •. 
1203.041 \:: 

PER RUN 

9 

1204.39;::·· 
1205.74 ./P1207.093 
1208.45/; 

1209.808'.'' 
1211.165 <··> 
1212.523\·(·· 

1213.88 
1215.238f'il 
1216.s97'ifi 
1217_955:• 
1219,313 
1220.667

\'
/

1222.011 Hi 1223 368;'} 
1224:719 1.

1226.07. 
1227.419. 
1228.767 
1230.115 
1231.464 
1232.812 
1234.167 

1235.53 
1236,894 
1238.256 

1239.62 
1240.973 
1242.317 
1243.662 
1245.007: 
1246,351 .. 
1247.693 
1249.032, 

1250.37: 

1!!;�!iil£1 
1254,372 
1255.681 

1256.99/ 
1258.299 '·./c ;iij[:i'sy�§_.�7.· •. •.·• .··.· .. ···85.•.· .. ·.• .. ·4·._5· .. •• •.• • ... •• .. ·:1

94 

.. · .... •.
·.· •. ·1·, .. ·.•.· · ... •. 1259.608 %:tri" ·· . 

1260.923 032 
12"' 244/)T 
12�3:565:/.:; 
1264.886 
1266.206 

.

. ';13�5.fli153i3 



3:40:00 PM 1238.516 
3:41:00 PM 1239 .. 806 
3:42:00 PM 1241.096 
3:43:00 PM 1242.386 
3:44:00 PM 1243.676 
3:45:00 PM 1244.952 
3:46:00 PM 1246.214 
3:47:00 PM 1247.475 
3:48:00 PM 1248.737 
3:49:00 PM 1249.998 
3:50:00 PM 1251.273 
3:51:00 PM 1252.562 
3:52:00 PM 1253.851 
3:53:00 PM 1255.139 
3:54:00 PM 1256.428 
3:55:00 PM 1257.712 
3:56:00 PM 1258.99 
3:57:00 PM 1260.269 
3:58:00 PM 1261.548 
3:59:00 PM 1262.827 
4:00:00 PM 1264.101 
4:01:00 PM 1265.37 
4:02:00 PM 1266.639 
4:03:00 PM 1267.908 
4:04:00 PM 1269.177 
4:05:00 PM 1270.46 
4:06:00 PM 1271.756 
4:07:00 PM 1273.052 
4:08:00PM 1274.349 
4:09:00 PM 1275.645 
4:10:00 PM 1276.952 
4:11:00 PM 1278.27 
4:12:00 PM 1279.588 
4:13:00 PM 1280.906 
4:14:00 PM 1282.224 
4:15:00 PM 1283.535 
4:16:00 PM 1284.84 
4:17:00 PM 1286.144 
4:18:00 PM 1287.448 
4:19:00 PM 1288.752 
4:20:00 PM 1290.056 
4:21:00 PM 1291.359 
4:22:00 PM 1292.663 
4:23:00 PM 1293.966 
4:24:00 PM 1295.27 
4:25:00 PM 1296.58 
4:26:00 PM 1297.898 
4:27:00 PM 1299.216 
4:28:00 PM 1300.534 
4:29:00 PM 1301.851 
4:30:00 PM 1303.166 
4:31:00 PM 1304.477 
4:32:00 PM 1305.788 
4:33:00 PM 1307.1 

4:34:00 PM 1308.411 
4:35:00 PM 1309.709 
4:36:00 PM 1310.993 

29,011 
29.041 
29.071 
29.101 
29.132 
29.158 

29.18 
29.203 
29.225 
29.247 

29.27 
29.293 
29.317 

29.34 
29.363 
29.386 
29.409 
29.432 
29.456 
29.479 
29.502 
29.525 
29.549 
29.572 
29.596 
29.619 
29.642 
29.666 
29.689 
29.713 
29.736 
29.759 
29.783 
29.806 
29.829 
29.852 
29.876 
29.899 
29.923 
29.946 
29.969 
29.993 
30.016 

30.04 
30.063 
30.086 

30.11 
30.133 
30.156 

30.18 
30.203 
30.227 
30.251 
30.275 

30.298 
30.322 
30.346 

. 1267.527 
1268.847> 
1270.167 
1271.487 
1272.808'." 

1274.11 '' 
1275.394 .· 
1276.678·t.<1277.962 • .• ·. 
1279.245'°. 
1280.543;, 
1281.855 
1283.168 .. 
1284.479)\ 
1285.791 < 
1287.098 .• 
1288.399/ 
1289.701 ?:) 
1291.0041/> 
1292.306/;:'�. 
1293.603 +·

1294.895 ;;;.-, 
1296.188°,; 

1297.48 { 
1298.773''<,>-
1300.079'}\i 
1301.398i;·,('' 
1302.71B}ft\ 
1304.038 '2.ef: 
1305_358 \i\, 
1306.688 "'"' 
1308.029 
1309.371 
1310.712,;,, 
1312.053 
1313.387)1,i/' 
1314.716!(;'.i 
1316.043; 
1317.371 t::t·1318.698;/ 
1320.025 £;,;!) 
1321.352f; 
1322.679);> 
1324.006( 
1325.333'.? 
1326.666((, 
1328.008 ,;;, 
1329.349\:. 

1330.69'. 
1332.031 
1333.369' 
1334.704·.·· 
1336.039. 
1337.375" 
1338.709 
1340.031 
1341.339. 

1�if-9f is:
/47?.J?§§zg 
•1478,5?!1?93

93.31275 



4:37:00 PM 1312.278 30.37 
4:38:00PM 1313.562 30.393 
4:39:00 PM 1314.847 30.417 
4:40:00 PM 1316.143 30.441 
4:41:00 PM 1317.449 30.464 
4:42:00 PM 1318.756 30.487 
4:43:00 PM 1320.062 30.511 
4:44:00 PM 13,11.369 30.534 
4:45:00 PM 1322.671 30.558 
4:46:00 PM 13?3.969 30.581 
4:47:00 PM 13;15.266 30.605 
4:48:00 PM 13;16.564 30.628 
4:49:00 PM 1327.862 30.652 
4:50:00 PM 13;19.157 30.675 
4:51:00 PM 1330.45 30.698 
4:52:00 PM 1331.744 30.722 
4:53:00 PM 1333.037 30.745 
4:54:00PM 1334.33 30.769 
4:55:00 PM 1335.63 30.792 
4:56:00 PM 1386.937 30.816 
4:57:00 PM 13;38.244 30.839 
4:58:00 PM 1339.551 30.863 
4:59:00 PM 1340.859 30.886 
5:00:00 PM 1342.169 30.91 
5:01:00 PM 1343.483 30.934 
5:02:00 PM 1344.796 30.957 
5:03:00 PM 1346.11 30.981 
5:04:00 PM 1347.424 31.005 
5:05:00 PM 1348.735 31.028 
5:06:00 PM 1350.043 31.052 
5:07:00 PM 1351.351 31.075 
5:08:00 PM 1352.659 31.099 
5:09:00 PM 1353.967 31.123 
5:10:00 PM q55.265 31.146 
5:11:00 PM 1356.554 31.17 
5:12:00 PM 1357.842 31.193 
5:13:00 PM 1359.13 31.217 
5:14:00 PM 1360.418 31.24 
5:15:00 PM 1361.708 31.264 
5:16:00 PM 13!33.002 31.287 
5:17:00 PM 1364.295 31.31 
5:18:00 PM 13!}5.588 31.334 
5:19:00 PM 13!36.881 31.357 
5:20:00 PM 1368.175 31.38 
5:21:00 PM 13(39.469 31.404 
5:22:00 PM 1370.762 31.427 
5:23:00 PM 1372.056 31.45 
5:24:00 PM 1;373.35 31.474 
5:25:00 PM 13'14.646 31.497 
5:26:00 PM 1F5.944 31.52 
5:27:00 PM 1377.241 31.544 
5:28:00 PM 13'18.539 31.567 
5:29:00 PM 1:]79.837 31.591 
5:30:00 PM i38i.i26 31 .614 

5:31:00 PM 1382.406 31.637 
5:32:00 PM 13�3.686 31.661 
5:33:00 PM 13�4.966 31.684 

1342.648/. ;1.1s9,�W}t1
1343.955 ·•·.·•·· .··• 1'!��'1§�036 
1345.264 / .·· ·· }11.�f�Wie
1346.584 }f84:\3�:J"¢.�9 
134 7 .913 ..... ·J'!.�§,i�:t�z�
1349.z43 ;J487\?�tB§} 1350.573 ·•. /Ai�§)75/4�.�i 
1351.903 > /1,1llR·?�,§1ll\l 
1353.229 . 1f�1;;!37';7§,?g 

1354.55 i 
· ,J4gl1.!:lil()1},

1355.871 < ,1fi\:14!��61:62 
1357.192H tY�-�$;:�iJ% 
� �;�:��� "i i,;;��illi�!i 
1361.148' j�opVM--rqs� 
1362.466) :1�91c.� .. ��· 
1363.782\ .;)Jl5qsiii aa 
1365.099 ""· 
1366.422 
1367.753{';' 
1369.083 N·\ :':;. -- .:. 
1370.414; ,:'4516:�:2'1'66� 

ll1lt11f ;11 
1377.091.·.· .. ··'.;·.·:.;.·

.•.• .•.: .. ·.·.'· .. ··.·.·.: .. · ..•. •.· ..• · 
'&'11§I .. �!iJ.)

1378.429 ,.;;:, 
1379.763;-J:Y 
1381.095 'o 
1382.426 i
1383.758( 

1385.09 :gg:.
1386.411 i;?'
1387.724, 
1389.035 
1390.347 
1391.658 
1392.972(• 
1394.289 
1395.605 
1396.922 
1398.238 
1399.555 
1400.873 
1402.189 
1403.506 
1404.824 ·: 
1406.143;'• 
1407.464 
1408.785 .... ; 
1410.106' 
1411.428 

1412.74 > 

1414.043' 
1415.347 

1416.65 

<:f55.i&ii42fi 

)1�5(\71�7:lg 
.·\igit:�;lti 

97.85426 



5:34:00 PM 1386.246 31.708 
5:35:00 PM ,1387.527 31. 731 
5:36:00 PM 1388.807 31.754 
5:37:00 PM 13\:)0.088 31.777 
5:38:00 PM 1391.368 31.8 
5:39:00 PM 1392.648 31.823 
5:40:00 PM 1393.928 31.847 
5:41:00 PM 1395.206 31.87 
5:42:00 PM 1396.485 31.893 
5:43:00 PM 1397.763 31.916 
5:44:00 PM 1399.042 31.94 
5:45:00 PM 1400.335 31.963 
5:46:00 PM 1401.642 31.986 
5:47:00 PM 1402.949 32.009 
5:48:00 PM 1404.256 32.032 
5:49:00 PM 1405.563 32.055 
5:50:00 PM 1406.882 32.078 
5:51:00 PM 1408.213 32.102 
5:52:00 PM 1409.544 32.125 
5:53:00 PM 1410.874 32.148 
5:54:00 PM 1412.205 32.172 
5:55:00 PM 1413.536 32.195 
5:56:00 PM 1414.868 32.219 
5:57:00 PM 1416.199 32.242 
5:58:00 PM 1417.531 32.265 
5:59:00 PM 1418.863 32.289 
6:00:00 PM 1420.182 32.312 
6:01:00 PM 1421.489 32.335 
6:02:00 PM 1422.796 32.359 
6:03:00 PM 1424.104 32.382 
6:04:00 PM 1425.411 32.406 
6:05:00 PM 1426.723 32.43 
6:06:00 PM 1428.042 32.455 
6:07:00 PM 1429.36 32.48 
6:08:00 PM 1430.679 32.505 
6:09:00 PM 1431.997 32.53 
6:10:00 PM 14;33.312 32.56 
6:11:00 PM 14S4.624 32.595 
6:12:00 PM 1435.937 32.63 
6:13:00 PM 1437.249 32.665 
6:14:00 PM 1438.561 32.7 
6:15:00 PM 1439.863 32.73 
6:16:00 PM 1441.155 32.755 
6:17:00 PM 1442.447 32.78 
6:18:00 PM 1443.739 32.806 
6:19:00 PM 1445.03 32.831 
6:20:00 PM 1446.335 32.855 
6:21:00 PM 1447.652 32.879 
6:22:00 PM 1448.969 32.903 
6:23:00 PM 14p0.286 32.927 
6:24:00 PM 1451.603 32.951 
6:25:00 PM 14;i2.903 32.974 
6:26:00 PM 1454.186 32.998 
6:27:00 i'M i�55.47 33.022 
6:28:00 PM 1456.753 33.045 
6:29:00 PM 1458.036 33.069 
6:30:00 PM 14!59.329 33.093 

1417.954 
1419.258 
1420.561 
1421.865 
1423.168 
1424.471 
1425.775 
1427.076 
1428.378 
1429.679 
1430.982 
1432.298 
1433_628 .rte··· 
1434.958 ,,f;:,i 

; :;�:��: . i:,�§liZ;�(!f 
1438.96 .'}CY" Jl�� 

144o.315 M 
• s·

1441.669 $' 
1443.022' 
1444.377} 
1445.731 
1447.087 ;..,, 
1448.441 fI 
1449.796'.''' 
1451.152.!'i(/>' 
1452.494(!/ 
1453.824' 
1455.155 
1456.486. 
1457.817 
1459.153 
1460.497 

1461.84\tli, 
1463.1841!) 
1464.527 ;\;; 
1465.872 
1467.219' 
1468.567 
1469.914 
1471.261 
1472.593"' 
1473.91 ',; 

1475.227 
1476.545 i;/0'':,
1477_861 :iX/1>

1479.19),.> 

i�f�,-
;:��:�: /�,1��ijt1,�i 
1488.492 ;_; 
1489.798 
1491.105 
1492.422 



6:31:00 PM 1460.63 
6:32:00 PM 1461.931 
6:33:00 PM 14\33.232 
6:34:00PM 1464.534 
6:35:00 PM 14\35.838 
6:36:00 PM 14(37.144 
6:37:00 PM 1468.451 
6:38:00 PM 1469.757 
6:39:00 PM 1471.064 
6:40:00 PM 1472.371 
6:41:00 PM 1473.68 
6:42:00 PM 1474.989 
6:43:00 PM 1476.297 
6:44:00 PM 1477.606 

33.i 16
33.14

33.164
33.187
33.211
33.235
33.259
33.283
33.306

33.33 
33.354 
33.378 
33.401 
33.425 

1493.746 
1495.071 
1496.396 
1497.721 
1499.049. 
1500.379 

1501.71 (. 
1503.04 
1504.37 

1505.701 :c-
1507.034. 
1508.367 . ., 
1509.698 
1511.031 

95.28698 



KILN.2 
START DATE: 
END DATE: 

8/26/2009 
9:20:00AM 
1:05:00 PM 

KILN FEED KILN FEED 
LSI 2 feeder 
integrated 
tonnes date/time tonnes 

9:20:00 AM 

9:21:00 AM 

9:22:00AM 

9:23:00 AM 

9:24:00 AM 

9:25:00 AM 

9:26:00 AM 

9:27:00 AM 

9:28:00 AM 

9:29:00AM 

9:30:00AM 

9:31:00AM 

9:32:00 AM 

9:33:00 AM 

9:34:00AM 

9:35:00 AM 

9:36:00AM 

9:37:00AM 

9:38:00 AM 

9:39:00 AM 

9:40:00AM 

9:41:00AM 

9:42:00AM 

9:43:00AM 

9:44:00AM 

9:45:00 AM 

9:46:00AM 

9:47:00AM 

9:48:00AM 

9:49:00 AM 

9:50:00AM 

9:51:00AM 

9:52:00AM 

9:53:00AM 

9:54:00AM 

9:55:00AM 

9:56:00AM 

9:57:00 AM 

9:58:00 AM 

9:59:00 AM 

10:00:00 AM 

10:01:00AM 

10:02:00 AM 

10:03:00 AM 

10:04:00 AM 

10:05:00 AM 

10:06:00 AM 

10:07:00 AM 

10:08:00AM 

1u:u::1:uu AM 

10:10:00 AM 

10:11:00 AM 

10:12:00 AM 

10:13:00 AM 

948.893 94.48 
950.668 94.656 
952.443 94. 832
954.218 95.008 
955. 993 95. 183
957. 7 49 95.359 
959.485 95.535 
961.222 95.71 
962.958 95.886 
964.695 96.061 

966.45 96.237 
968.224 96.413 
969.998 96.588 
971.772 96.764 
973.546 96.94 
975.311 97.116 
977.067 97.292 
978.823 97.468 
980.579 97.643 
982.335 97.819 
984.093 97.995 
985.854 98.171 
987.615 98.347 
989.376 98.523 
991.137 98.699 
992.901 98.875 
994. 668 99. 05 
996.434 99.226 
998.201 99.402 
999.967 99.577 

1001.713 99.751 
1003.438 99.923 
1005.163 100.095 
1006.888 100.266 
1008.613 100.438 
1010.339 100.609 
1012.065 100.781 
1013.791 100.952 
1015.518 101.123 
1017.244 101.294 
1018.897 101.459 
1020.477 101 .618 
1022.057 101.777 
1023.637 101.936 
1025.216 102.095 
1026.802 102.253 
1028.395 102.411 
1029.987 102.568 

1031.58 102.726 
1033.172 
1034.769 
1036.369 
1037.969 
1039.57 

102.884 
103.042 

103.2 
103.358 
103.516 

TOTAL K2 FEED liif�1.,t��-�D TOTAL TONS FEED
TONNES IJS:TOlilSC"i' . PER RUN 

1043.373 "'" '':'1(\.p9:J2Qll.�?-
1045.324 Yj ,'';1'i§¥4i'}o�� 1041.215 _. :::.;,fJ1?f-!l?F951049_225 ,;,· '';1;1��};zi:ip1051.115c ,,H§�i2'!l1.�17
1053.108 .. :)111l.Q;B!i.1;1J.� 

1 ��;��� \;;/,t.j(��lit�lli�: 
; �;g �:: }i' · 'i.Iij:�;�:!: 
i �� ��; ;4.f/isps 
1066.586 
1068.536 
1070.486 
1072.427 
1074.359 
1076.291 
1078.222 
1080.154 
1082.088 
1084.025 
1085.962: 
1087.899 
1089.836 
1091.776 
1093.718 

1095.66 
1097.603 
1099.544 
1101.464 
1103.361 :, 
1105.258 },!CC<) 
1107.154 
1109.051 
1110.948 
1112.846I,:. 1114.743:•: 
1116.641 :· 
1118.538 
1120.356 
1122.095 
1123.834 
1125.573 
1127.311 
1129.055 ••. }i
1130.806 _. •.. , •.•.• �Jq2
1132.555 ). • •.• :1248'426702 
1134_305 -· • ',ffziia;&ssa'4f 
1136.056 ··.;·, , __ , '.)1''z�b?;l5:ik88'6 
1137.811 J \jl�t\��# 
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10:14:00AM 1041.17 103.674 
10:15:00 AM 1042.758 103.831 
10:16:00AM 1044.335 103.989 
10:17:00 AM 1045.912 104.147 
10:18:00 AM 1047.489 104.305 
10:19:00 AM 1049.066 104.462 
10:20:00AM 1050.651 104.62 
10:21:00 AM 1052.245 104.779 
10:22:00AM 1053.838 104.937 
10:23:00 AM 1055.431 105.0.95 
10:24:00 AM 1057.024 105.253 
10:25:00AM 1058.619 105.411 
10:26:00 AM 1060.217 105.568 
10:27:00 AM 1061.814 105.726 
10:28:00 AM 1063.412 105.884 
10:29:00AM 1065.009 106.041 
10:30:00AM 1066.604 106.199 
10:31:00AM 1068.196 106.358 
10:32:00AM 1069.788 106.516 
10:33:00AM 1071.379 106.674 
10:34:00 AM 1072.971 106.832 
10:35:00 AM 1074.554 106.99 
10:36:00AM 1076.128 107.148 
10:37:00AM 1077.702 107.306 
10:38:00AM 1079.276 107.464 
10:39:00AM 1080.85 107.621 
10:40:00 AM 1082.431 107.779 
10:41:00 AM 1084.019 107.936 
10:42:00 AM 1085.607 108.094 
10:43:00AM 1087.195 108.251 
10:44:00 AM 1088.783 108.409 
10:45:00 AM 1090.375 108.515 
10:46:00 AM 1091.972 108.571 
10:47:00AM 1093.57 108.626 
10:48:00 AM 1095.167 108.681 
10:49:00AM 1096.764 108.737 
10:50:00 AM 1098.36 108.81 
10:51:00 AM 1099:955 108.903 
10:52:00 AM 1101.55 108.99 5  
10:53:00AM 1103.145 109.087 
10:54:00 AM 1104.74 109.179 
10:55:00AM 1106.34 109.306 
10:56:00AM 1107.944 109.466 
10:57:00 AM 1109.548 109.627 
10:58:00 AM 1111.152 109.787 
10:59:00AM 1112.757 109.948 
11:00:00 AM 1114.378 110.109 
11:01:00 AM 1116.016 110.271 
11:02:00 AM 1117.654 110.433 
11:03:00 AM 1119.292 110.595 
11:04:00 AM 1120.93 110.757 
11:05:00 AM 1122.57 110.919 
11:06:00 AM 1124.21 111.082 
11:07:00 AM 1125.851 111.244 
11:08:00 AM 1127.492 111.407 
11:09:00 AM 1129.132 111.569 
11:10:UUAM 1130.784 111.734 

11:11:00AM 1132.448 111.901 
11:12:00 AM 1134.111 112.068 
11:13:00 AM 1135.775 112.236 
11:14:00 AM 1137.438 112.403 

1144.844 
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1212.232::" 
1213.919. 
1215.646\ 

1217.41 ·• 
1219.175 
1220.939 
1222.705 
1224.487i 
1226.287 
1228.087 
1229.887 / 
1231.687. 
1233.489 
1235.292 
1237.095 
1238.899 
1240.701 
1242.518 
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1248.011 
1249.841 
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11:15:00AM 1139.11 112,571 
11:16:00 AM 1140.79 112.739 
11:17:00 AM 1142.47 112.907 
11:18:00 AM 1144.15 113.075 
11:19:00 AM 1145.83 113.243 
11:20:00 AM 1147.531 113.413 
11:21:00AM 1149.254 113.585 
11:22:00 AM 1150.976 113.756 
11:23:00 AM 1152.699 113.928 
11:24:00 AM 1154.421 114.099 
11:25:00AM 1156.171 114.273 
11:26:00AM 1157.948 114.448 
11:27:00 AM 1159.725 114.624 
11:28:00 AM 1161.501 114.8 
11:29:00 AM 1163.278 114.976 
11:30:00 AM 1165.06 115.151 
11:31:00 AM 1166.846 115.327 
11:32:00AM 1168.632 115.503 
11:33:00 AM 1170.418 115.679 
11:34:00 AM 1172.204 115.855 
11:35:00 AM 1173.976 116.03 
11:36:00AM 1175.734 116.206 
11:37:00 AM 1177.492 116.381 
11:38:00AM 1179.251 116.556 
11:39:00AM 1181.009 116.732 
11:40:00AM 1182.773 116.907 
11:41:00 AM 1184.542 117.083 
11:42:00 AM 1186.312 117.259 
11:43:00AM 1188.081 117.434 
11:44:00 AM 1189.851 117.61 
11:45:00 AM 1191.612 117.786 
11:46:00 AM 1193.366 117.962 
11:47:00 AM 1195.119 118.137 
11:48:00 AM 1196.873 118.313 
11:49:00AM 1198.626 118.489 
11:50:00 AM 1200.379 118.664 
11:51:00 AM 1202.129 118.84 
11:52:00 AM 1203.88 119.016 
11:53:00 AM 1205.631 119.192 
11:54:00AM 1207.382 119.367 
11:55:00 AM 1209.134 119.543 
11:56:00AM 1210.888 119.718 
11:57:00 AM 1212.641 119.894 
11:58:00 AM 1214.395 120.069 
11:59:00 AM 1216.148 120.245 
12:00:00 PM 1217.903 120.421 
12:01:00 PM 1219.658 120.597 
12:02:00 PM 1221.413 120.773 
12:03:00 PM 1223.168 120.95 
12:04:00 PM 1224.923 121.126 
12:05:00 PM 1226.705 121.302 
12:06:00 PM 1228.514 121.477 
12:07:00PM 1230.322 121.652 
12:08:00 PM 1232.131 121.827 
12:09:00 PM 1233.939 122.002 
12:10:00 PM 1235.72 122.178 
l :t::11 :uu t'M 1237.474 122.354 
12:12:00 PM 1239.227 122.529 
12:13:00 PM 1240.98 122.705 
12:14:00 PM 1242.734 122.881 
12:15:00 PM 1244.492 123.057 
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1295.807/\ 
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1334.464 ,;,\;/\ •..• 
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1346.049 { 
1348.007 ·, 
1349.991 
1351.974 '" 
1353.958 
1355.941 :-·, 
1357.898 
1359.828 -,:,''' ... > 
1361.756. ] 56 
1363.685 

/Jii�:�i1,�4� 1365.615 
1367.549 150J.46i938 

131.382 



12:16:00 PM 1246.254 123.232 
12:17:00 PM 1248.016 123.408 
12:18:00 PM 1249.777 123.583 
12:19:00 PM 1251.539 123.759 
12:20:00 PM 1253.309 123.935 
12:21:00 PM 1255.087 124.11 
12:22:00 PM 1256.864 124.286 
12:23:00 PM 1258.642 124.462 
12:24:00 PM 1260.419 124.638 
12:25:00 PM 1262.186 124.813 
12:26:00 PM 1263.941 124.989 
12:27:00 PM 1265.696 125.165 
12:28:00 PM 1267.452 125.34 
12:29:00 PM 1269.207 125.516 
12:30:00 PM 1270.973 125.691 
12:31:00 PM 1272.751 125.867 
12:32:00 PM 1274.528 126.043 
12:33:00 PM 1276.306 126.218 
12:34:00 PM 1278.083 126.394 
12:35:00 PM 1279.856 126.57 
12:36:00 PM 1281.624 126.745 
12:}:i":OO PM 1283.392 126.921 
12:�:00 PM 1285.16 127.097 
12:39:00 PM 1286.928 127.273 
12:40:00 PM 1288.686 127.449 
12:41:00 PM 1290.434 127.624 
12:42:00 PM 1292.182 127.8 
12:43:00 PM 1293.93 127.975 
12:44:00 PM 1295.678 128.151 
12:45:00PM 1297.43 128.326 
12:46:00 PM 1299.185 128.502 
12:47:00 PM 1300.941 128.678 
12:48:00 PM 1302.697 128.854 
12:49:00 PM 1304.452 129.029 
12:50:00 PM 1306.209 129.205 
12:51:00 PM 1307.967 129.381 
12:52:00 PM 1309.724 129.557 
12:53:00 PM 1311.482 129,733 
12:54:00 PM 1313.239 129.909 
12:55:00 PM 1314.986 130.085 
12:56:00 PM 1316.722 130.26 
12:57:00 PM 1318.458 130.436 
12:58:00 PM 1320.193 130.611 
12:59:00 PM 1321.929 130.787 

1:00:00 PM 1323.671 130.963 
1:01:00 PM 1325.418 131.138 
1:02:00 PM 1327.166 131.314 
1:03:00 PM 1328.91� 131.49 
1:04:00 PM 1330.661 131.666 
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1441.215°'.'. 
1443.148:"C 
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